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PREFACE 


Parts 3,4, and 5 of Volume 1, Bulletin 82, include the systematic discussion of 
the species and higher groups of living comatulids or unstalked crinoids. Part 3, 
the present part, includes the account of the superfamily Comasterida, which covers 
the single family Comasteridae. 

In the preparation of the present part I have been under special obligations 
to Dr. Th. Mortensen, of the Zoological Museum, Copenhagen, who has sent me for 
examination the magnificent collections which he made in the Kei and Philippine 
Islands and elsewhere; to Dr. C. C. A. Monro, of the British Museum, who has sent 
me all of the comatulids which have been received at the British Museum since my 
last visit to that institution in 1910; to Dr. Torsten Gislén, of Uppsala, Sweden, 
who sent me a series of specimens from the Bonin Islands; and to Mr. Edward J. 
Holmes, of Boston. 

A complete index to all five parts of Volume 1 will be found at the end of 
Part 5. 
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A MONOGRAPH OF THE EXISTING CRINOIDS 


By Austin Hopart CuarK 


Curator, Division of Echinoderms, United States Nationa. Museum 


INTRODUCTION 


In the introduction to Part 1 of Volume 1 (pp. 21-55) the evolution of the study 
of the systematic interrelationships of the comatulids was traced in detail up to the 
year 1910, but the history of the development of the scheme of classification now in 
use from its first inception in 1907 was reserved until the present time. 

The development of the knowledge of the interrelationships of the comatulids 
up to 1907 may be briefly recapitulated as follows. 

Llhuyd pointed out in 1699 and in 1703 that the rosy feather-star (Antedon bifida) 
is the sea star to which the fossil crinoids are most closely related. In 1733 Linck 
separated the comatulids from the starfish and serpent stars and distributed the six 
species known to him among three genera based upon the numberof arms. Butin 1758 
Linné again placed the comatulids with the starfish and ophiurans in the genus Asterias. 

In order to emphasize its distinctness from the ophiurans with which it was 
presumably then associated in the minds of naturalists, de Fréminville in 1811 
created the genus Antedon to receive the common comatulid of the European coasts. 
In 1815 Leach suggested the genus Alecto, including the three species of comatulids 
with which he was acquainted, and in 1816 Lamarck proposed the genus Comatula, 
in which he placed all the comatulids known to him. 

Agassiz in 1836 published the genus Comaster, based upon Lamarck’s Comatula 
multiradiata, of which the only character given was the excess of the number of arms 
over 10. In 1841 Miller described the genus Actinometra, which was based upon 
the arrangement of the ambulacral grooves upon the disk and evidently intended 
to include all the exocyclic species, or comasterids. In 1866 Lovén instituted his 
new genus Phanogenia, the chief character of which was the great reduction of the 
centrodorsal and the absence of cirri, and in 1868 Semper described the genus Ophio- 
crinus (the name being preoccupied was subsequently changed by P. H. Carpenter 
to Hudiocrinus), including a species with only 5 arms. 

In 1879 P. H. Carpenter proposed the genus Promachocrinus, including species 
with 10 instead of 5 radials; in 1881 the genus Atelecrinus with externally visible 
basals; and in 1884 the genus Thawmatocrinus with large orals, a completely plated 
disk, and interradials, of which the postericr bears a short jointed process. 

Thus at the time of the publication of the Challenger report in 1888 there were 
in the literature the following 10 genera of comatulids: 


Antedon. Phanogenia. 

Alecto. Ophiocrinus (Hudiocrinus). 
Comatula. Promachocrinus. 

Comaster. Atelecrinus. 

Actinometra. Thaumatocrinus. 
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Of these Carpenter discarded, for various reasons, Alecto, Comatula, Comaster, 
and Phanogenia, dividing the 188 species known to him among the remainder in the 
following proportions: 


Antedon, 122 species. Promachocrinus, 3 species. 
Actinometra, 54 species. Atelecrinus, 3 species. 
Eudiocrinus, 5 species. Thaumatocrinus, 1 species. 


The large number of species in the genera Antedon and Actinometra as under- 
stood by Carpenter induced him to group them in small intrageneric units, for which, 
however, he did not claim subgeneric rank. 

The genus Antedon, on the basis of the type of articulation between the elements 
of the IBr series, the number of arms, the character of the IIBr series, the character 
of the proximal brachials, the presence or absence of a highly developed perisomic 
plating, and the character of the proximal pinnules, he divided into 4 ‘‘series,” 
including 10 ‘‘groups,” as follows: 


Series I: Elegans group. Series IIL: Spinifera group. 
Series II: Basicurva group. Palmata group. 
Acoela group. Series IV: Granulifera group. 
Eschrichtt group. Savignyt group. 
Tenella group. 
Milberti group. 


The genus Actinometra, on the basis of the type of articulation between the 
elements of the IBr series and (or) the first two brachials, the number of arms, the 
character of the I1Br and subsequent division series, and the position of the lowest 
pinnule, he divided into 4 “‘series” and 8 “groups,” as follows: 


Series I: Solaris group. Series III: Stelligera group. 
Paucicirra group. Valida group. 
Typica group. Series IV: Fimbriata group. 

Series II: Echinoptera group. Parvicirra group. 


In 1895 Hartlaub rearranged Carpenter’s groups of Antedon in two ‘‘series,”’ 
one containing species with, the other including species without, ‘‘plated ambulacra.”’ 
In 1905 Minckert proposed the genus Decametrocrinus for those species included in 
Carpenter’s genus Promachocrinus in which the arms are undivided. 

Thus when I began work upon the comatulids in 1907, after my return from the 
North Pacific, I found Carpenter’s monograph the standard work and the arrange- 
ment of the species adopted therein the accepted classification. 

Naturally the earliest papers published after my arrival in Washington contained 
descriptions of the more extraordinary stalked crinoids brought to light by the investi- 
gations of the Albatross, since these were very much more easily determined than 
comatulids, and are of much greater general interest. The first paper (June 15, 
1907) dealt with Phrynocrinus nudus, the type of a new genus which was made the 
type of a new family, and with Bathycrinus pacificus, the first species of that genus 
known from the Pacific, both collected in southern Japan at the end of the preceding 
August. On the same day there appeared another paper, in which the new genus 
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Ptilocrinus and the type species Pt. pinnatus were described, and an unfortunate 
confusion of names in the genus Bathycrinus rectified by the substitution of the name 
Bathycrinus australis for the Bathycrinus aldrichianus of the Challenger report, which 
is not the original Bathycrinus aldrichianus of Sir Wyville Thomson, the latter being 
called by Carpenter Bathycrinus campbellianus. 

Ptilocrinus pinnatus had been collected by the Albatross in 1890, and I had come 
across it in looking over the undetermined material stored in the United States 
National Museum. Immediately after my return, and while I was busily engaged 
in preparing a report upon the birds which I had collected and observed, Mr. Frank 
Springer had, unknown to me, visited the Museum and had borrowed some of the 
specimens for study in connection with his work on the fossil species. He at once saw 
that he had found a remarkable new crinoid type, and it happened that his letter 
asking permission to describe it and the letter from the Bureau of Fisheries transmit- 
ting my manuscript reached the Museum at the same time. As soon as he learned 
of the coincidence Mr. Springer, with his characteristic generosity, withdrew his 
request. 

In a third paper, published on the same date as the two preceding, all the speci- 
mens of Hudiocrinus varians and E. japonicus which had been collected in the summer 
of 1906 were recorded, and a new species, LZ. tuberculatus, was described, which had 
been collected by the Albatross in Japan in 1896 and which I found in the collections 
of the National Museum. At the end of the paper a list of all the known species of 
Eudiocrinus [that is, Hudiocrinus + Pentametrocrinus] was given. 

On September 17, 1907, two papers were published in which a number of new 
species of comatulids from the North Pacific were described. 

The new species in the first of these were the following: 


Decametrocrinus borealis. Antedon serratissima. 


Antedon rara. Antedon mariae. 
Antedon hartlaubi. Antedon hondoensis. 
Antedon tenelloides. Antedon clio. 


Antedon asperrima. Antedon erythrizon. 


Antedon perplexa. 

Antedon laodice. 

Antedon eschrichtti maxima. 
Antedon inexpectata. 
Antedon rathbuni. 

Antedon brachymera. 


Antedon fragilis. 
Antedon tenuis. 
Antedon ciliata. 
Antedon isis. 
Antedon arctica. 
Antedon briseis. 


All but two of these were stated in the introduction to have been collected on 
the 1906 cruise of the Albatross, but in the text Antedon arctica is recorded as having 
been collected by Maj. Gen. A. W. Greeley in 1886, and Aniedon inexpectata, A. 
perplera, A. asperrima, and A. serratissima were said to have been dredged by the 
Albatross in 1888, 1889, 1890, and 1891. The discrepancy is explained by the fact 
that three of these descriptions were added while the paper was going through the 
press. 
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Mention was made of the capture of enormous numbers of Antedon eschrichtii var. 
maxima, and Lamarck’s name Comatula was reinstated in place of Actinometra as 
used by P. H. Carpenter and all subsequent authors. 

While the paper just mentioned dealt with forms belonging to the Hlegans, 
Eschrichti, and Tenella groups of Carpenter, the new species described in the second 
paper were mainly members of the Acoela, Basicurva, Spinifera, and Palmata groups 
of Carpenter, and of the Multicolor group, a new group formed for the reception of 
species related to Antedon discoidea but ‘‘bidistichate,” that is, with I/Br 2 series; 
in addition to these there were included three 10-armed species with no pinnule on 
the ‘‘third brachial” (the epizygal of the first syzygial pair), another species of the 
Elegans group, and three species of Comatula. A species of Comatula and another 
of Atelecrinus were renamed. 

In the key to the new species described, Antedon quinquecostata is inserted for 
comparison with A. diadema. The species referred to is a Japanese form, which 
subsequently proved to be the fully grown of A. diadema. 

The colors of the various species in life receive especial attention. 

The new species and new names appearing in this paper are: 


Antedon multicolor. Antedon diadema. 
Antedon versicolor. Antedon aster. 
Antedon propinqua. Antedon alboflava. 
Antedon separata. Antedon ruber. 
Antedon flavopurpurea. Antedon diomedeae. 
Antedon callista. Antedon tigrina. 
Antedon anthus. Antedon bowersi. 
Antedon macropoda. Antedon abbotti. 
Antedon hana. Antedon stylifer. 
Antedon villosa. Antedon delicatissima. 
Antedon pubescens. Antedon rubroflava. 
Antedon hepburniana. Antedon thetis. 
Antedon lata. Antedon hawaiiensis. 
Antedon scalaris. Comatula mariae. 
Antedon garrettiana. Comatula solaster. 
Antedon orion. Comatula serrata. 
Antedon minor. Comatula orientalis (new name). 


telecrinus pourtalési (new name). 


Of the 33 new species described, all were collected by the Albatross in 1906, 
except Antedon tigrina, from the United States North Pacific Exploring Expedition; 
A. abbotti, received from’ Dr. W. L. Abbott; A. thetis, collected by the Albatross in 
1900; and A. hawaiiensis, collected by the Albatross in 1891. 

On October 29 two papers appeared. The first contained descriptions of four 
new comatulids from southern Japan and the description of a new stalked crinoid 
from Kamchatka, all collected by the Albatross in 1900. On the 1900 cruise the 
Albatross collected about 300 crinoids on the southern Japanese coast, mostly in the 
vicinity of Sagami Bay, which were assigned to Dr. Hubert Lyman Clark for study 
and report. When in Cambridge in the summer of 1907 I told him that I was engaged 
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in describing the crinoids of the 1906 cruise and that the diagnoses of many of my new 
species were already going through the press, and he immediately insisted that I 
take over those which had been sent to him for study along with my own much larger 
collection. The new species given in this paper, the descriptions of which were pre- 
pared at Cambridge, are the following: 


Bathycrinus complanatus. Antedon adrestine. 
Zygometra koehleri. Antedon minuta. 
Antedon orientalis. 


The generic name Zygometra appears in this paper for the first time, without 
diagnosis, but used in the description of Z. koehleri, which therefore becomes the type. 
The family name Antedonidae also appears in the text in place of the more familiar 
Comatulidae or Comatulae. 

The second paper was a rearrangement of the comatulids previously assigned to 
the genus Antedon, which were distributed among 18 genera, all of which, excepting 
Antedon, were new. 

The fact is mentioned that since the publication of the Challenger monograph the 
family Comatulidae as understood by P. H. Carpenter has been broken up into the 
families Thaumatocrinidae (Thawmatocrinus), Antedonidae (including Hudiocrinus, 
Antedon, and Thiolliericrinus), Atelecrinidae (Atelecrinus), Actinometridae (Coma- 
tula), and Decametrocrinidae (Promachocrinus and Decametrocrinus). The family 
Decametrocrinidae was found to be an unnatural combination, for Decametrocrinus 
is most nearly related to Hudiocrinus. It is therefore rejected, and a new family, 
Eudiocrinidae, proposed to include Hudiocrinus and Decametrocrinus. Promacho- 
crinus is left unassigned. Minckert’s Brevipinna group, a connecting link between 
the Spinifera and Granulifera groups, is mentioned. 

The new genera proposed were the following: 

Zygometra (genotype Antedon microdiscus Bell, 1884) including 


Zygometra elegans. Zygometra microdiscus. 
Zygometra hartlaubi. Zygometra multiradiata. 
Zygometra keehleri. Zygometra rubroflava. 


Zygometra was said to correspond to Carpenter’s Elegans group, or Series I of 
Antedon, and it was recalled that Lovén’s genus Hyponome was based upon a detached 
visceral mass of an unidentifiable species of this genus. 

Nanometra (genotype Antedon minor A. H. Clark, 1907) including 

Nanometra denticulata. Nanometra pusilla. 
Nanometra minckertt. Nanometra wilsoni. 

Nanometra includes those species of Carpenter’s Basicurva group which lack the 
plating of the ambulacra. 

Tropiometra (genotype Comatula carinata Lamarck, 1816) including 


Tropiometra afra. Tropiometra braziliensis. 
Tropiometra carinata. Tropiometra macrodiscus. 
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Tropiometra is equivalent to a part of Carpenter’s Milberti group. 


Heliometra (genotype Alecto eschrichtii J. Miller, 1841) including 


Heliometra antarctica. 
Heliometra asperrima. 
Heliometra brachymera. 
Heliometra clio. 
Heliometra eschrichtit. 
Heliometra glabra. 
Heliometra hondoensis. 
Heliometra inexpectata. 
Heliometra juvenalis. 


Heliometra laodice. 
Heliometra magellanica. 
Heliometra mariae. 
Heliometra maxima. 
Heliometra perplexa. 
Heliometra quadrata. 
Heliometra rathbuni. 
Heliometra rhomboidea. 
Heliometra serratissima. 


Heliometra tannert. 


Heliometra corresponds to the Eschrichti group of Carpenter. 
Thysanometra (genotype Antedon tenelloides A. H. Clark, 1907) including 


Thysanometra tenelloides. 


Psathyrometra (genotype Antedon fragilis A. H. Clark, 1907) including 


Psathyrometra bigradata. 


Psathyrometra erythrizon 


Psathyrometra fragilis. 


Zenometra (genotype Antedon columnaris P. H. Carpenter, 1881) including 


Zenometra columnaris. 


Pontiometra (genotype Antedon andersoni P. H. Carpenter, 1889) including 


Pontiometra andersoni. 


Himerometra (genotype Antedon crassipinna Hartlaub, 1890) including 


Himerometra abbotti. 
Himerometra affinis. 
Himerometra anceps. 
Himerometra articulata. 
Himerometra bella. 
Himerometra bengalensis. 
Himerometra bidens. 
Himerometra bimaculata. 
Himerometra brevicuneata. 
Himerometra brockii. 
Himerometra clemens. 
Himerometra crassipinna. 


Himerometra delicatissima. 


Himerometra déderleini. 
Himerometra elongata. 
Himerometra emendatriz. 
Himerometra erinacea. 
Himerometra finschii. 


Himerometra flagellata. 
Himerometra gyges. 
Himerometra helianthus. 
Himerometra imparipinna. 
Himerometra indica. 
Himerometra klunzingeri. 
Himerometra kraepelini. 
Himerometra laevicirra. 
Himerometra ludovici. 
Himerometra marginata. 
Himerometra martensi. 
Himerometra milberti. 
Himerometra monacaniha. 
Himerometra nematodon. 
Himerometra occulta. 
Himerometra okelli. 
Himerometra oxyacantha. 
Himerometra palmata. 
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Himerometra persica. 
Himerometra philiberti. 
Himerometra regalis. 
Himerometra reginae. 


Himerometra quinduplicava. 


Himerometra reynaudir. 
Himerometra savignit. 
Himerometra spicata. 


Himerometra spinipinna. 
Himeromeira stylifer. 
Himerometra subtilis. 
Himerometra tenera. 
Himerometra tenuipinna. 
Himerometra tessellata. 
Himerometra tuberculata. 
Himerometra variipinna. 


The genus Himerometra includes parts of Carpenter’s Milberti, Palmata, and 


Savignyi groups. 


Cyllometra (genotype Antedon manca P. H. Carpenter, 1888) including 


Cyllometra impinnata. 
Cyllometra informis. 
Cyllometra belli. 


Oyllometra manca. 
Cyllometra perspinosa. 
Cyllometra ruber. 


Cyllometra tigrina. 


Cyllometra includes one species placed by Carpenter in the Milberti group near 
milberti, two placed at the end of the Milberti group, and one placed in the unassigned 


list at the end of the 10-armed species. 


Perometra (genotype Antedon diomedeae A. H. Clark, 1907) including 


Perometra balanoides. 


Perometra diomedeae. 


Ptilometra (genotype Alecto [lapsus calami; Miller used Comatula] macronema 
J. Miiller, 1841 [should have been 1846]) including 


Ptilometra anthus. 
Ptilometra longicirra. 


Ptilometra macronema. 
Ptilometra macropoda. 


In the discussion of the genus Ptilometra it is stated that Antedon anthus, 
A. longicirra, and A. macropoda were originally assigned to a new genus Asterometra, 
but that it was later decided to place them in Ptilometra. 

Thalassometra (genotype Antedon villosa A. H. Clark, 1907) including 


Thalassometra acutiradia. 
Thalassometra agassiziv. 
Thalassometra alboflava. 
Thalassometra aster. 
Thalassometra bispinosa. 
Thalassometra breviradia. 
Thalassometra diadema. 
Thalassometra duplex. 
Thalassometra echinata. 
Thalassometra hana. 
Thalassometra hawaiiensis 


Thalassometra incerta. 
Thalassometra latipinna. 
Thalassometra lusitanica 
Thalassometra multispina. 
Thalassometra pergracilis. 
Thalassometra pubescens. 
Thalassometra quinquecostata. 
Thalassometra spinicirra. 
Thalassometra spinifera. 
Thalassometra valida. 
Thalassometra villosa. 


Thalassometra wood-masoni. 


Thalassometra includes the larger part of Carpenter’s Basicurva group, together 
with part of his Spinifera group and a species placed by him in the Granulifera group 


(in addition to being in the Basicurva group). 


8 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


Charitometra (genotype Antedon incisa P. H. Carpenter, 1888) including 


Charitometra aculeata. Charitometra hepburniana. 
Charitometra angusticalyz. Charitometra inaequalis. 
Charitometra basicurva. Charitometra incisa. 
Charitometra brevipinna. Charitometra lata. 
Charitometra compressa. Charitometra orion. 
Charitometra distincta. Charitometra parvipinna. 
Charitometra flexilis. OCharitometra patula. 
Charitometra garrettiana. Charitometra pourtalést. 
Charitometra granulifera. Charitomeira robusta. 


Charitometra tuberosa. 


Charitometra includes most of the species placed by Carpenter in the Basicurva, 
Spinifera, and Granulifera groups not falling in the genus Thalassometra. 
Poecilometra (genotype Antedon acoela P. H. Carpenter, 1888) including 


Poecilometra acoela. Poecilometra scalaris. 


Poecilometra includes a species described in the Acoela group by Carpenter and 
another described by the author in the Basicurva group. The inappropriateness of 
the generic name is due to the fact that at first (before publication) it was applied 
to the presumably homogeneous Acoela group as a whole, in which Antedon discoidea, 
variegated in color, was the more distinctive species. When the close relationships 
of Antedon discoidea with the Japanese forms which I had tentatively grouped under 
the generic name Calometra were discovered, this species was removed from Poecilo- 
metra, leaving Antedon acoela as the type. 

Calometra (genotype Antedon callista A. H. Clark, 1907) including 


Calometra bassett-smithi. Calometra multicolor. 
Calometra callista. Calometra propinqua. 
Calometra discoidea. Calometra separata. 
Calometra flavopurpurea. Calometra thetis. 


Calometra versicolor. 


The only species known to Carpenter was placed by him in the Acoela group; 
another species was said to have been placed by Bell in the Spinifera group. 
Adelometra (genotype Antedon angustiradia P. H. Carpenter, 1888) including 


Adelometra angustiradia 


The genus Adelometra includes a species from Carpenter’s Savignyi group. 

Antedon as restricted and redefined, being now practically equivalent to Car- 
penter’s Tenella group with the addition of Antedon pumila and A. parvicirra from 
the Milberti group, includes the following species: 


Antedon abyssicola. Antedon angustipinna. 
Antedon abyssorum. Antedon arctica. 


Antedon adeonae. Antedon bifida. 
Antedon adrestine. Antedon briseis. 


Antedon alternata. Antedon carpenteri. 


A MONOGRAPH OF THE EXISTING CRINOIDS 9 


Antedon challengeri. 


Antedon ciliata. 
Antedon dentata. 
Antedon diibeni. 
Antedon exigua. 
Antedon hirsuta. 
Antedon hupferi. 
Antedon isis. 
Antedon japonica. 
Antedon laevis. 


Antedon longipinna. 


Anedon minuta. 
Antedon nana. 


Antedon orientalis. 
Antedon parvicirra. 
Antedon parvula. 
Antedon phalangium. - 
Antedon proliza. 
Antedon psyche. 
Antedon pumila. 
Antedon remota. 
Antedon serrata. 
Antedon serripinna. 
Antedon stella. 
Antedon tenella. 
Antedon tenuicirra. 


The new specific names published in this paper are the following: 

Nanometra minckerti, new name for Antedon minor A. H. Clark, 1907, preoccu- 
pied (by a fossil species). 

Heliometra glabra, new name for Antedon australis P. H. Carpenter, 1888, not 
Antedon australis P. H. Carpenter, 1882. 

Antedon challengeri, new name for Antedon lineata P. H. Carpenter, 1888, not 
Antedon lineatus Pomel, 1887. 

Antedon stella, new name for Antedon tenwis A. H. Clark, 1907, not Antedon 
tenuis P. H. Carpenter, 1887. 

Cyllometra belli, new name for Antedon lovéni Bell, 1884, not Antedon lovéni Bell, 
1882. 

Thalassometra pergracilis, new name for Antedon gracilis P. H. Carpenter 1888, 
preoccupied. 

The following are nomina nuda: 


Heliometra juvenalis. Himerometra helianthus. 
Himerometra persica. Antedon psyche. 
Antedon serrata. 


Bell’s Antedon capensis, recently described, is identified, from specimens sent 
by Professor Bell to the Museum of Comparative Zoélogy and there examined, as 
Tropiometra carinata. 

Cyllometra manca as the name is used in the discussion of the genus Heliometra 
refers to the Japanese C. albopurpurea, not then recognized as a distinct species. 

In a paper published at Cambridge, Mass., in January, 1908, eight new species 
are described; new records for Heliometra rhomboidea (west coast of Central America) 
and Psathyrometra, sp. (Galapagos Islands) were published; the occurrence of 6-rayed 
specimens of Tropiometra carinata at Rio de Janeiro and the prevalence of this varia- 
tion among the crinoids generally were discussed; a key to the species of the genus 
Bathycrinus was given, together with a table of the bathymetrical, thermal, and 
geographical ranges of these species; and a key to the genera (with the genotypes) 
into which the genus Antedon was divided in the preceding paper is appended. In 
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this key Asterometra is given full recognition; a new genus, Stylometra, with the geno- 
type Antedon spinifera, is included; and the type of Ptilometra is correctly given as 
Comatula (instead of Alecto) macronema. 

The eight new species described were— 


Bathycrinus equatorialis. Antedon psyche. 
Bathycrinus caribbeus. Himerometra acuta. 
Heliometra juvenalis. Himerometra heliaster. 
Antedon serrata. Himerometra persica. 


It was at this time commonly assumed that no infrabasals existed in the recent 
pentacrinites. Pentacrinus wyvillethomsoni had been minutely examined by the two 
Carpenters, and no trace of such plates had been found. On the other hand, de 
Loriol had figured small infrabasals in Jsocrinus leuthardi, which is closely related to 
several recent species. One day in the late spring of 1907, as a temporary relief 
from the exacting detailed work involved in the intensive study of the comatulids, 
the author decided to look into the question for himself. Dissections were made of 
some specimens of [socrinus decorus collected in the West Indies by the Albatross in 
her early days and of specimens of Metacrinus rotundus and of M. superbus from the 
1906 cruise. Infrabasals were found in all three, and during the next two days 
figures were drawn and a short account of the discovery, together with a summary 
of the status of infrabasals in the recent crinoids, was prepared which was imme- 
diately submitted for publication. This paper did not appear until February 29, 
1908, and in the meantime, in November, 1907, Déderlein’s memoir on the stalked 
crinoids of the Siboga expedition appeared in which the infrabasals of Metacrinus 
were described and figured. Thus the discovery of the occurrence of infrabasals in 
the recent pentacrinites was made independently and simultaneously by Professor 
Déderlein and the present author. 

In this paper the following stalked crinoids are mentioned as occuring in the 
Eastern Sea, near Kagoshima, Japan: 


Metacrinus rotundus. Metacrinus angulatus. 
Metacrinus superbus. 


A study of the species included by Carpenter in the genus Actinometra seemed to 
show the advisability of dividing that genus, and on February 29, 1908, a paper was 
published in which such a division was attempted. Two genera were recognized, 
based upon the type of articulation between the elements of the IBr and first two 
elements of the IIBr series, Comatula Lamarck (with the genotype Comatula solaris 
Lamarck) and Comaster L. Agassiz (of which the genotype is given as Comatula 
multiradiata Lamarck = Asterias multiradiata Linné, 1758, and Retzius, 1783, but not 
Comatula multiradiata Goldfuss [= Alecto novae-guineae Miiller]). 

The following species are assigned to Comatula: 


Comatula distineta. Comatula paucicirra. 
Comatula multibrachiata. Comatula pectinata. 


Comatula notata. Comatula serrata. 


Comatula solaris. 
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The following species were assigned to Comaster: 


Comaster alata. 
Comaster alternans. 
Comaster belli. 
Comaster bennett. 
Comaster borneensis. 
Comaster briareus. 
Comaster carpenteri. 
Comaster coppingert. 
Comaster discoidea. 
Comaster divaricata. 
Comaster duplex. 
Comaster echinoptera. 
Comaster elongata. 
Comaster fimbriata. 
Comaster gracilis. 
Comaster grandicalyz. 
Comaster iowensis. 
Comaster lineata. 
Comaster japonica. 
Comaster littoralis. 
Comaster macrobrachius. 
Comaster maculata. 


Comaster magnifica. 
Comaster mariae. 
Comaster meridionalis. 
Comaster multiradiata. 
Comaster nobilis. 
Comaster novaeguineae. 
Comaster orientalis. 
Comaster parvicirra. 
Comaster peronii. 
Comaster quadrata. 
Comaster regalis. 
Comaster robustipinna. 
Comaster rotalaria. 
Comaster rubiginosa. 
Comaster schlegelit. 
Comaster sentosa. 
Comaster solaster. 
Comaster stelligera. 
Comaster trichoptera. 
Comaster typica. 
Comaster valida. 
Comaster variabilis. 


The name (Actinometra) pulchella as used by P. H. Carpenter was shown to be 
unavailable, and the alternative name alata was proposed for the species. 

The new name Comaster carpenteri was suggested for Actinometra multifida as 
diagnosed by Carpenter in the Challenger report. Miller proposed the name 
multifida merely as a substitute for Lamarck’s multiradiaia. His idea was that, 
two quite different species having been called multiradiata, one by Lamarck and one 
by Goldfuss, the name should hold for that with the recognizable diagnosis; so he 
restricted it to Goldfuss’s species. Subsequently he examined Lamarck’s original 
types, and from one of them he drew up his diagnosis of multifida. According to 
Carpenter, Lamarck’s multiradiata is the multiradiata of Linné and of Retzius; 
but he resurrected the name multifida for a specimen which was among Lamarck’s 
types and which differed both from the multiradiata of Lamarck and the multiradiata 
of Goldfuss. But multifida is a synonym of multiradiata Lamarck and can not be 
used for any other species. Hence the name carpenteri is proposed to cover the form 
called multifida by Carpenter. 

In this paper attention was called to the fact that the Hncrinus parrae of Guérin 
[in reality Paul Gervais—the article is signed merely ‘‘P. G.’’], 1835, based on the 
‘Palma animal’ of Parra, 1787, is the same as the Pentacrinus miilleri described by 
Orsted in 1856. 

Guilding’s Encrinus milleri, described from St. Vincent in 1828, is stated to be 
an unrecognizable species; the name also is preoccupied. 
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The revision of the old genus Antedon had not proved entirely satisfactory; in 
particular, the genus Antedon as there restricted was too heterogeneous, and on April 
11, 1908, a paper was published in which 12 additional genera were proposed. These 
new genera, of which the geographical and bathymetrical ranges as well as the colors 
were given, were the following: 

Oligometra (genotype Antedon serripinna P. H. Carpenter, 1881) including 


Oligometra adeonae. Oligometra japonica. 
Oligometra bidens. Oligometra pinniformis. 
Oligometra caribbea. Oligometra serripinna. 


Oligometra carpenteri. 
Erythrometra (genotype Antedon ruber A. H. Clark, 1907) including 
Erythrometra ruber. 


Thaumatometra (genotype Antedon ciliata A. H. Clark, 1907 [= Antedon tenuis 
A. H. Clark, 1907]) including 


Thaumatometra abyssorum. Thaumatometra isis. 
Thaumatometra alternata. Thaumatometra laevis. 
Thaumatometra comaster. Thaumatometra longipinna. 
Thaumatometra exigua. Thaumatometra parva. 
Thaumatometra hirsuta. Thaumatometra parvula. 


Thaumatometra remota. 
Coccometra (genotype Comatula hagenii Pourtalés, 1869) including 
Coccometra hagenii. 


Coccometra nigrolineata (= Antedon hagenii of H. L. Clark [not hagenii Pour- 
talés], 1901). 


Leptometra (genotype Alecto phalangium J. Miiller, 1841) including 


Leptometra celtica. Leptometra phalangium. 
Hathrometra (genotype Alectro dentata Say, 1825) including 
Hathrometra dentata. Hathrometra sarsii. 
Hathrometra proliza. Hathrometra tenella. 
Iridometra (genotype Antedon adrestine A. H. Clark, 1907) including 
Iridometra adrestine. Iridometra minuta. 
Iridometra briseis. Iridometra nana. 
Iridometra crispa. Iridometra parvicirra. 


Iridometra psyche. 


Compsometra (genotype Antedon lovéni Bell, 1882 [=A. pumila Bell, 1884]) 
including 


Compsometra lovéni. Compsometra serrata. 
Trichometra (genotype Antedon aspera A. H. Clark, 1908) including 


Trichometra aspera. Trichometra vexator. 
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Bathymetra (genotype Antedon abyssicola P. H. Carpenter, 1888) including 


Bathymetra abyssicola. Bathymetra carpenteri. 
Bathymetra brevicirra. Bathymetra minutissima. 


Hypalometra (genotype Antedon defecta P. H. Carpenter, 1888) including 
Hypalometra defecta. 


Isometra (genotype Antedon lineata P. H. Carpenter, 1888 [= Antedon angusti- 
pinna P. H. Carpenter, 1888]) including— 


Isometra angustipinna. 


Nomina nuda given in the preceding lists are— 


Oligometra caribbea. Trichometra vexator. 
Thaumatometra comaster. Bathymetra brevicirra. 
Thaumatometra parva. Bathymetra carpenteri. 
Iridometra crispa. Bathymetra minutissima. 


Trichometra aspera. 
and further on in the paper 


Eudiocrinus variegatus. 


The new name Coccometra nigrolineata was also used. This name had been 
applied (in MS.) to a species from the West Indies represented by a number of 
specimens in the National Museum collections to which H. L. Clark’s specimen of 
Antedon hagenii from Porto Rico belonged. 

The new genus Pentametrocrinus was proposed to include all the described 
species of Hudiocrinus except E. indivisus, E. granulatus, and E. variegatus, and the 
following species were assigned to it: 


Peniametrocrinus atlanticus. Pentametrocrinus sempert. 
Pentametrocrinus japonicus. Pentametrocrinus tuberculatus. 
Pentametrocrinus varians. 


Pentametrocrinus was found to be closely related to Decametrocrinus and the 
two were united in the family Pentametrocrinidae, to which Thawmatocrinus was also 
added. 

Eudiocrinus indivisus, E. granulatus, and E. variegatus were found to be related to 
the species of Zygometra, and Hudiocrinus was placed with Zygometra in the family 
Zygometridae. 

The proximal arm structure of Hudiocrinus, Pentametrocrinus, and Uintacrinus 
was discussed in detail, and the costals (IIBr series) of the comatulids were said to be 
merely repetitions of the first two brachials of the free arms interpolated between 
the regular first brachials and the radials; the distichals (IIIBr) and palmars (IVBr) 
are additional reduplications of the first two brachials, either single (2) or double 
(4 [3 +4] or 4 [1 +2; 3+4]). 
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In the generic diagnoses the articular faces of the radials were described in detail 
in the genera Erythrometra, Thaumatometra, Coccometra, Leptometra, Hathrometra, 
Trichometra, and Hypalometra. 

The pinnules of Calometra were said to be triangular in cross section and not 
cylindrical as previously given; this was determined only after the examination of 
dried material. 

Antedon diibenii, previously placed in Antedon, is here stated to be merely the 
young of Tropiometra carinata. 

Antedon tenuicirra is assigned to Thysanometra, and it is suggested that it is 
possibly the young of 7’. tenelloides. 

Antedon compressa and A. orion, previously placed in Charitometra, are here 
- transferred to Thalassometra. -Antedon flava of Koehler and A. porrecta of Carpenter 
are also placed in Thalassometra. 

Antedon sclateri of Bell is placed in Charitometra near C. inaequalis, and A. 
magnicirra is assigned to Thalassometra. 

Tsometra angustipinna is said to be without doubt the young of Antedon lineata 
P. H. Carpenter, 1888 (not Antedon lineatus Pomel, 1887). 

The comatulids as a whole are considered as forming the group Comatulida, 
which is divided into the following families: 

Uintacrinidae, including Uintacrinus. 

Comasieridae, including Comatula and Comaster. 

Zygometridae, including Hudiocrinus and Zygometra. 

Himerometridae, including Himerometra, Pontiometra, Cyllometra, and Oligometra. 

Tropiometridae, including Tropiometra, Asterometra, Calometra, and Ptilometra. 

Thalassometridae, including Poecilometra, Thalassometra, and Charitometra. 

Antedonidae (restricted), including Perometra, Erythrometra, Zenometra, Psathyro- 
metra, Adelometra, Heliometra, Promachocrinus, Thaumatometra, Thysanometra, 
Coccometra, Leptometra, Hathrometra, Iridometra, Trichometra, Bathymetra, Nano- 
metra, Compsometra, Hypalometra, Isometra, and Antedon. 

Pentametrocrinidae, including Decametrocrinus, Pentametrocrinus, and Thauma- 
tocrinus. 

A paper published on May 4, 1908, contained descriptions of two new stalked 
crinoids from the Atlantic coast of the United States. These were— 


Bathycrinus serratus. Rhizocrinus verrilli. 


Both of these had been mentioned by Verrill in 1885, and the latter figured, but 
neither had been described. 

The upper portions of the columns of Bathycrinus equatorialis and of B. carib- 
beus were figured, and the relationship between Bathycrinus and Rhizocrinus was 
discussed. 

After the return of the Albatross from her detailed investigations among the 
Hawaiian Islands in 1902 the comatulids obtained, together with the starfishes and 
ophiurans, were assigned to Prof. Walter K. Fisher of Stanford University, Calif., for 
description. Learning of my interest in these animals, Professor Fisher most gen- 


erously sent me the entire collection, which forms the basis of a paper published on 
May 14, 1908. 
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This paper begins with a key to all the comatulid families, collectively considered 
as making up the order Comatulida, which have recent representatives. A list of the 
families with the included genera and the geographical and bathymetrical ranges 
follows. They are— 

Thuamatocrinidae, including Thawmatocrinus. 

Atelecrinidae, including Atelecrinus. 

Eudiocrinidae, including Eudiocrinus and Decametrocrinus. 

Thalassometridae, including Thalassometra, Stylometra, Charitometra, and Poe- 
cilometra. 

Tropiometridae, including Tropiometra, Ptilometra, Asterometra, and Calometra. 

Antedonidae (restricted), including Antedon, Thysanometra, Coccometra, Heliome- 
tra, Promachocrinus, Trichometra, Adelometra, Psathyrometra, Zenometra, Hypalo- 
metra, Isometra, Bathymetra, Thawmatometra, Hathrometra, Leptometra, Compsometra, 
Lridometra, Nanometra, Erythrometra, and Perometra. 

Himerometridae, including Oligometra, Cyllometra, Himerometra, and Pontiometra. 

Zygometridae, including Zygometra. 

Comasteridae, including Comaster and Comatula. 

Two other families of Comatulida, both fossil only, are mentioned, the Thiol- 
hericrinidae and the Uintacrinidae, each containing only a single genus representing 
respectively the least and most specialized types in the order. 

The species given from the Hawaiian Islands, all but Thalassometra hawaiiensis 
new, are: 


Atelecrinus conifer. Thalassometra hawaiiensis. 
Decametrocrinus rugosus. Thalassometra gigantea. 
Trichometra vexator. Thalassometra fisheri. 
Iridometra crispa. Thalassomeira crassicirra. 
Zenometra triserialis. Thalassometra delicata. 
Psathyrometra congesta. Charitometra lateralis. 


The Hawaiian fauna is compared in detail with that of the West Indies, Japan, 
and the Crozet, Aleutian, and Galapagos Islands. It is stated that specimens of 
species of Comasteridae and Himerometridae have been recorded from, and exist 
in collections as having been obtained in, the Hawaiian Islands, but that these have 
probably been brought as ‘‘curios” to Honolulu from Japan or Samoa and there sold 
as having been secured in the Hawaiian Islands. 

Additional species described in an appendix to this paper are: 


Trichometra aspera. Adelometra tenuipes. 
Thaumatometra parva. Psathyrometra borealis. 
Thaumatometra comaster. Psathyrometra profundorum. 
Bathymeira minutissima. Zenometra pyramidalis. 
Bathymetra brevicirra. Himerometra subcarinata. 
Bathymetra carpenteri. Oligometra caribbea. 


Cyllometra albopurpurea. 
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It will be noticed that the names of many of the new species described in this 
paper occur as nomina nuda in the paper published on April 11, and that the family 
Eudiocrinidae here accepted was in that paper shown to be untenable. This is 
explained by the fact that the paper published on May 14 was written prior to that 
published on April 11. 

For some time the author had been investigating the homologies of the post- 
radial elements in the comatulids, and certain definite conclusions had been drawn 
of which the most important was that the IBr and following division series are in 
reality nothing more than reduplications of the first two brachials interpolated 
between the original first two brachials and the radials. This observation was 
published in the paper containing the second installment of new genera formed 
within the old genus Antedon as understood by P. H. Carpenter (April 11) in which 
also the difference in arm structure between the type of Hudiocrinus indivisus and 
E. japonicus is explained. Applying to the pentacrinites the facts discovered regard- 
ing: the arm structure of the comatulids, it was at once seen that the genus Jsocrinus 
(=Pentacrinus as understood by Carpenter) was not a homogeneous entity, but is 
made up of several distinct types. 

In a paper which appeared on June 9, 1908, the arm structure of the penta- 
crinites was discussed in detail and compared with that of the comatulids. Two 
new genera were proposed: 

Endoxocrinus (genotype Encrinus parrae Guérin [that is, Gervais], 1835 [= Penta- 
crinus miillert Orsted, 1856]) including 


Endoxocrinus alternicirrus. Endoxocrinus sibogae. 
Endoxocrinus parrae. Endoxocrinus wyville-thomsoni. 


Hypalocrinus (genotype Pentacrinus naresianus P. H. Carpenter, 1882) including 
Hypalocrinus naresianus. 


This leaves the following three recent species in Jsocrinus: 


Isocrinus (Cenocrinus) asteria. Isocrinus (Isocrinus) blaket. 
Isocrinus (Lsocrinus) decorus. 


It is suggested that the young of Metacrinus will be found to possess 5 arms 
only in contrast to the 10 arms of the young of the other recent pentacrinites. 

The species recorded by Reichensperger as ‘‘Pentacrinus decorus’’ in which he 
figures the axial canals is redetermined as Hndoxocrinus parrae. 

In, the diagnosis of Endoxocrinus the following statement is made: ‘‘infrabasals 
always (?) absent, and interior ends of basals more or less resorbed, the primary 
axial canals forking and entering the basals through two apertures.” 

, Endoxocrinus parrae, which inhabits the shallowest water of any of the genus, 
is extraordinarily variable, while the other species are pretty constant in their char- 
acters ; this is said to accord with the rule that a species of a genus which occupies 
a habitat on the borders of the habitat of the genus as a whole, either geographically 
or bathymetrically, is more variable than are the other species of the same genus; 
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thus Rhizocrinus lofotensis and the corresponding species on the American coast 
are very commonly 6-rayed, while the numerous species of the same genus within 
the normal tropical area are invariably 5-rayed, and the most variable species of 
Metacrinus, M. rotundus, is also the most northerly of the genus; it is the same with 
species; the examples taken farthest from the center of distribution, or at the limits 
of distribution, are the most variable; Tropiometra carinata, constant in its char- 
acters from east Africa to Oceania, is extremely variable in Brazil; Antedon bifida 
is more variable about the British coasts than in the Mediterranean, and Heliometra 
eschrichtii varies most along the southern limit of its range. 

In a paper published on June 16, 1908, some cases of abnormal arm structure 
in the crinoids are described. 

A 6-armed specimen of Rhizocrinus lofotensis from off the southern United 
States is recorded. 

The only specimen of Poecilometra acoela dredged by the Albatross off southern 
Japan has a third costal (iBr element) inserted between the normal two on one 
of the rays, as was the case in a specimen of Thawmatometra alternata dredged by 
the Challenger just north of New Guinea. The use of the name Poecilometra acoela 
for the specimen described as the type of Antedon [Poecilometra] scalaris indicates 
that the latter is now considered a synonym of the former. 

Mr. Frank Springer in his monograph on Uintacrinus figured a specimen of U. 
socialis with four costals on one ray, an additional pair being inserted between the 
normal costals and the first brachials. From the shape and proportions of these 
additional costals it is stated that one might almost infer that they were united by 
syzygy, in which case the costal series would be directly comparable to the distichal 
(IIBr) series in comatulids with 4 (3+ 4) distichals. The presence of 4 (3+4) costals 
has only once been detected, but there is no reason to believe that it does not more 
or less commonly occur. 

A case of distal arm division in a specimen of Himerometra stylifer from Kago- 
shima Bay, Japan (obtained by the United States Exploring Expedition and not 
previously recorded) is described, and the difference between this type of arm branch- 
ing and that occurring at the base of the arms is discussed. 

An instance of three succeeding proximal pinnules on the same side of the arm in 
Charitometra imbricata (new name) (= Antedon granulifera P. H. Carpenter, 1888, not 
Antedon granulifera Pourtalés, 1878 =Comatula brevipinna Pourtalés, 1869 = Antedon 
pourtalési P. H. Carpenter, 1888) is given. 

The reasons for the use of the new name imbricata are not given further, but they 
were as follows. 

Pourtalés originally bestowed the name brevipinna upon a young specimen of a 
species of Crinometra on which ‘‘one of the arms is abortive and divided into three 
very short branches; to compensate, one of the arms of the next pair is divided into 
two from its origin;” in other words, it was undergoing adolescent autotomy. 

In the Challenger report pourtalési is diagnosed by Carpenter as follows: II Br 2; 
“15-20 stout cirrus joints; cirri without definite arrangement; the distichals and 
lower brachials have distinctly flattened sides; the later cirrus joints smooth; calyx 
and arm bases irregularly tubercular; the pinnules from the tenth to the twentieth 
brachials have the third-fifth joints flattened and expanded laterally.” 
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According to Carpenter, brevipinna differs from pourtalési in having ‘‘the genital 
pinnules comparatively slender, with very slightly expanded joints.” 

The difference between pourtalési and brevipinna as given by Carpenter is merely 
one of age; they are therefore identical. 

Pourtalés’ granulifera was fully grown; it had “bead-like tubercles” which are 
“found generally on the radials [that is, [Br series]”” and “five knobs projecting into 
the interambulacral spaces [the ends of the basal rays].”” The name granulifera 
indicates a species more or less covered with granules. 

But in the Challenger report we find this diagnosis of granulifera: I1Br 4 (38+4); 
“a syzygy between the first two brachials; calyx and arm bases not spinous; the 
first two pinnules about equal, with compressed and carinate joints; the genital 
pinnules have unequally expanded joints; the distichal axillaries of adjacent rays 
partially separated by the pinnule of the preceding joint; palmars [IJIBr series] 
usually present; the second syzygy from the twentieth to the twenty-fifth brachial.” 
As nothing is said about any ornamentation, and as granulifera is paired with 
(Pachylometra) distincta, a smooth species which is said to differ only in having “the 
lower pinnules comparatively slender,’’ the inference is that Carpenter considered 
granulifera an unornamented species. 

Moreover in the Museum of Comparative Zoélogy at Cambridge there is a jar 
containing fragments of an unornamented species with the label “‘ Antedon granu- 
lifera”’ in Pourtalés’ hand writing, and apparently Carpenter had this specimen in 
mind when he rediagnosed granulifera. 

But in the Museum of Comparative Zodlogy there is a second beautiful speci- 
men without a label which I take to be in reality the type of granulifera. 

As described by Pourtalés granulifera can not be distinguished from pourtalési as 
diagnosed by Carpenter, nor does it appear to differ from the young brevipinna of 
Pourtalés. 

But the granulifera of Carpenter is evidently not the granulifera of Pourtalés, 
and on the basis of the diagnosis in the Challenger report was therefore renamed 
imbricata. 

A specimen of Heliometra tanneri is recorded with an additional first and second 
brachial on one arm which is described as a distichal (I1Br) series with the more 
distal element of the pair not axillary. 

A 12-armed specimen of Heliometra maxima from southern Sakhalin Island is 
described, which gives added weight to the idea of the close relationship between 
Heliometra and Promachocrinus, first worked out on the basis of the arm and pinnule 
structure, and the structure of the articular faces of the radials. It is noted that 
P. H. Carpenter has recorded the occurrence of a single radial bearing two costal 
(IBr) series in Comaster [Neocomatella] alata (Actinometra pulchella), but in this case 
the definitive arms were smaller than the normal arms. 

It is suggested that Promachocrinus may have been derived from Heliometra by a 
simple division, or doubling, of the radials at an early growth stage, each resultant 
half of the original radials being of equal vegetative power. The basal rays of the 
adult Promachocrinus lie under one of each of the pairs of radials instead of between 
the pairs as would naturally be expected, this change in position possibly occurring 
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through a predominence of pressure on one side of the anal plate as the latter is 
lifted out from between the radials. There is no such torsion in Decametrocrinus, 
and it might be inferred that in the young of species of this genus a plate similar to 
the radianal occupies all the interradial areas. This occurs in Thaumatocrinus, 
which resembles Pentametrocrinus and Decametrocrinus in its arm structure, and it 
may well be that the young of Pentametrocrinus and Decametrocrinus will be found 
to be very similar to, or identical with, Thawmatocrinus. 

The anomalous pinnulation of Uintacrinus is explained by assuming the presence 
of two distichals (I1Br elements) beyond each costal (IBr) axillary of which the 
outer is not an axillary. The arm of Uintacrinus from the costal axillary onward is 
therefore comparable to the entire arm in Hudiocrinus, with the location of the first 
brachial syzygy between the fourth and fifth brachials of the definitive arm as in 
the Pentametrocrinidae. Mr. Springer has figured a specimen of Uintacrinus 
socialis in which the second postcostal ossicle is an axillary, and another in which 
the second postradial ossicle, normally the first (costal) axillary, is not axillary. A 
third specimen figured by him has the first pinnule on the inside instead of on the 
outside of the arm, and lacks the first distichal (IIBr,). In the young of Uintacrinus 
the second distichal (IIBr,) has distinctly the appearance of an axillary ossicle. 

Mr. Frank Springer had purchased from Mr. Alan Owston of Yokohama the 
collection of recent crinoids which he had been gradually assembling as a result of 
the dredging operations of his yacht the Golden Hind. The stalked crinoids (Meta- 
crinus rotundus) he retained for his own collection, turning over the comatulids to 
the author by whom they were deposited, in Mr. Springer’s name, in the National 
Museum. 

Among the comatulids there was a 5-armed species entirely different in appear- 
ance from Hudiocrinus varians, HE. japonicus and EF. tuberculatus which was at once 
recognized as being closely related to Hudiocrinus indivisus and at the same time 
related to the Japanese species of Zygometra, Z. hartlaubi, Z. rubroflava, and Z. 
koehleri. So important did this discovery seem at the time that a preliminary note 
dividing the genus Hudiocrinus as understood by Carpenter into two sections, Hudio- 
crinus sensu stricto and Pentametrocrinus, was incorporated in a paper then in course 
of preparation on a further revision of the old genus Antedon, which was published 
on April 11. A more detailed paper dealing with the genus Hudiocrinus written at 
the same time was published on June 20. 

In this paper the genus Hudiocrinus was carefully analyzed and separated into 
its component elements, the species indivisus, granulatus and variegatus (sp. noy.) 
being left in Hudiocrinus, s. s., and atlanticus, japonicus, semperi, tuberculatus, and 
varians being assigned to Pentametrocrinus. 

The family Zygometridae was redefined and enlarged to include Zygometra and 
Eudiocrinus, and the family Pentametrocrinidae was made to include Pentametro- 
crinus, and Decametrocrinus. 

Eudiocrinus variegatus, sp. nov., was described in detail, and a cirrus and the 
pinnules on either side of the base of the arm figured. 

The arm structure of the 10-armed comatulids and of the Ludiocrinus indivisus 
and E. japonicus groups is described in detail, and that of H. indivisus and its allies 
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is shown to be exactly comparable to that of a normal 10-armed comatulid, excepting 
only that the second postradial ossicle is not axillary; in fact it is duplicated by the 
structure of the undivided postradial series figured by Carpenter in Antedon clemens; 
while that of E. japonicus and its relatives is comparable to the structure of a 10- 
armed comatulid beyond the costal axillary. 

The costals ([Br) are shown to be merely reduplications of the first two brachials 
interpolated between the base of the free undivided arms and the radials, and evidence 
that this is the case is found in Perometra diomedeae in which an elongated tubercle 
occurs on the articulation between the elements of each of the pairs, in Tropiometra in 
which the elements of both pairs are greatly and similarly enlarged, and in various 
species of Charitometra and of Thalassometra in which the first two brachials and all the 
pairs of ossicles between them and the radials are similarly ornamented. Division 
series succeeding the costals are merely repetitions of them, and in division series of 
4 (3+4) two pairs of ossicles are present instead of the more usual one. 

It happened that one of the radial articular faces of the specimen of Ludiocrinus 
variegatus was exposed through the loss of an entire postradial series This was 
found to be strikingly similar to the radial articular faces of Zygometra hartlaubt. 
The radial articular faces of Pentametrocrinus japonicus, on the other hand, were 
found to be entirely different and similar to those of Decametrocrinus, coming nearest 
to those of certain genera of the Antedonidae, such as Thaumatometra and Psathyro- 
metra, and the general character of the pinnules, arms, and cirri also suggests the same 
relationship. 

Figures were given of the radial articular faces of Pentametrocrinus japonicus 
(lateral and ventral views), Psathyrometra fragilis (lateral view), and Zygometra 
hartlaubi (lateral and ventral views), of the proximal portion of an arm pair of Thau- 
matometra tenuis, of the proximal portion of the arms of Pentametrocrinus tuberculatus 
and of Hudiocrinus variegatus, and of the lower pinnules on both sides of the arm 
and of a cirrus of the last named. 

A detailed account of the Owston collection of comatulids was published on 
July 15; the species included were: 


Comaster robustipinna. Thalassometra komachi. 
Comaster japonica. Charitometra distincta. 
Comaster parvicirra. Charitometra lata. 
Comaster imbricata. Calometra flavopurpurea. 
Eudiocrinus variegatus. . Calometra separata. 
Himerometra subcarinata. Calometra multicolor. 
Oligometra japonica. Tropiometra afra. 
Cyllometra albopurpurea Perometra diomedeae. 
Thalassometra orion. Erythrometra ruber. 
Thalassometra quinquecostata. Compsometra serrata. 


Thalassometra aster. Lridometra psyche. 
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A supplementary list of the additional crinoids known from Japan is given; 


these are: 


Comatula paucicirra. 
Comaster mariae. 
Comaster multiradiata. 
Comaster serrata. 
Comaster solaster. 
Catoptometra hartlaubi. 
Catoptometra koehleri. 
Catoptometra rubroflava. 


Himerometra delicatissima. 


Himerometra déderleini. 
Himerometra stylifer. 
Cyllometra tigrina. 
Thalassometra alboflava. 
Thalassometra diadema. 
Thalassometra hana. 
Thalassometra latipinna. 
Thalassometra pubescens. 
Charitometra garrettiana. 
Charitometra hepburniana. 


Poecilometra acoela. 
Calometra callista. 
Calometra versicolor. 
Asterometra anthus. 
Asterometra macropoda. 
Nanometra bowersi. 
Iridometra adrestine. 
Iridometra briseis. 
Tridometra minuta. 
Thaumatometra alternata. 
Thaumatometra parva. 
Heliometra clio. 

Heliometra laodice. 
Heliometra mariae. 
Thysanometra tenelloides. 
Decametrocrinus borealis. 
Pentametrocrinus diomedeae. 
Pentametrocrinus japonicus. 
Pentametrocrinus tuberculatus. 


Pentametrocrinus varians. 


and the following stalked species: 


Metacrinus angulatus. 
Metacrinus rotundus. 
Metacrinus superbus. 


Carpenterocrinus mollis. 
Phrynocrinus nudus. 
Bathycrinus pacificus. 


All of these species, excepting Comaster multiradiata, Himerometra déderleini, 
Thalassometra latipinna, Thaumatometra alternata, and Carpenterocrinus mollis were 
secured by the Albatross in 1906. 

The generic name Catoptometra is here used for the first time; no diagnosis is 
given, and the name is merely used in connection with the species hartlaubi, koehleri, 
and rubroflava, listed in the family Zygometridae. 

The new generic name Carpenterocrinus is used in combination with (Pentacrinus) 
mollis P. H. Carpenter without explanation. 

Pentametrocrinus diomedeae is a nomen nudum. 

Calometra propinqua is not included, being considered a synonym of C. versicolor. 

Nanometra bowersi as given includes Antedon minor, A. orientalis, and Nanometra 
minckerti, though none of there are mentioned. 

Heliometra hondoensis and H. rathbuni are not listed; the former is considered a 
synonym of H. mariae, and the latter a synonym of H. laodice. 

Himerometra crassipinna is stated to have been seen labeled, probably erroneously, 
as from Japan. 
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A card catalogue of all the generic and specific names which had been applied to 
recent crinoids, with annotations, had been prepared, and this was published on 
August 25. The new matter included is as follows: 

Comatula helianthus, nomen novum, is proposed for Actinometra elongata P. H. 
Carpenter, 1888, not Comatula elongata J. Miller, 1849. 

Alecto Leach, 1815 (genotype Alecto horrida, sp. nov.) is not available as a generic 
name among the comatulids, being based upon an unrecognizable form. 

The type locality of Antedon abyssicola P. H. Carpenter, 1888, is determined as 
Challenger Station 244. 

Antedon bassett-smithi Bell, 1894, described in the ‘“‘Spinifera group, 
belongs in the ‘‘Palmata group.” 

Antedon capensis Bell, 1905, described in the ‘‘ Basicurva group,” is identical with 
Comatula carinata Lamarck, 1816, placed by P. H. Carpenter in the ‘‘Milberti 
group.” Some of Bell’s original specimens were compared with carinata from Mauri- 
tius and Zanzibar. Comatula carinata from east Africa varies very little, but speci- 
mens from the West Indies and Brazil are very variable, expecially in regard to the 
carination of the arms. Six-rayed individuals also are common in the latter locality. 

Antedon eschrichti var. magellanica Bell, 1882, is in need of redescription; the 
characters separating it from A. rhomboidea in the Challenger report do not hold. 

Antedon fieldi Bell, 1894, is not recognizable from the description; it certainly does 
not belong to the ‘“‘Spinifera group” in which it was described. 

Antedon flavomaculata Bell, 1894, is not recognizable from the description; 
although described in the ‘‘Spinifera group”’ this is probably a member of the “‘ Pal- 
mata group,”’ possibly of the ‘‘ Multicolor group,” but certainly not of the ‘‘ Spinifera 
group.” 

The type locality of Antedon gorgonia de Fréminville, 1811, is determined as 
Havre, France. 

Antedon insignis Bell, 1882= A. lovéni Bell, 1884. 

Antedon lovéni Bell, 1882 =A. pumila Bell, 1884. 

Antedon macrodiscus Hara, 1895, is related to A. afra Hartlaub from which, how- 
ever, it is quite distinct, the length of the lower pinnules being especially remarkable. 
The author has examined one specimen of each. (This was written before the Owston 
collection was received.) 

Antedon magnicirra Bell, 1905, was described as standing next to Antedon 
angustiradia, that is, as belonging to the ‘‘Savignyi group’’; in reality it belongs to 
the “Granulifera group,” falling in the genus Thalassometra. 

Antedon moorei Bell, 1894, is not recognizable from the published description; 
it certainly does not belong to the ‘“Spinifera group” in which it was described, but is 
probably a member of the ‘‘Palmata group.” 

Antedon sclateri Bell, 1905, was described in the “‘Savignyi group,” but is a mem- 
ber of the “‘Granulifera group” closely related to Charitometra inaequalis. 

Antedon stella A. H. Clark, 1907, is not necessary, for Antedon tenuis P. H. 


Carpenter, 1887, is a nomen nudum and therefore does not invalidate Antedon tenuis 
A. H. Clark, 1907. 


” 


really 
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Antedon vicaria Bell, 1894, is not recognizable from the description; although 
described in the “‘Spinifera group” it is in reality a member of the “‘ Palmata group.” 

Carpenterocrinus A. H. Clark, 1908, is listed, with the genotype Pentacrinus 
mollis P. H. Carpenter, 1884. 

Catoptometra A. H. Clark, 1908, is listed, with the genotype Antedon hartlaubi 
A. H. Clark, 1907. 

The type of Comatula Lamarck, 1816, is determined as C. solaris. 

The anomalous figure of Comatula adeonae published by de Blainville is identified 
as a copy of the figure given by Audouin to illustrate his Comatula multiradiata from 
the Red Sea which was later called savignii by Miiller. 

Cyllometra belli A. H. Clark, 1907, is not necessary; Antedon lovéni Bell, 1884 
(not A. lovéni Bell, 1882) for which the name was proposed is the same as Antedon 
insignis Bell, 1882; Cyllometra belli therefore becomes a synonym of Antedon insignis. 

Encrinus Andreae, 1763, is listed with the genotype E. coralloides, sp. nov., which 
appears to be the same as Pentacrinites fossilis Blumenbach, 1804. 

Himerometra helianthus A. H. Clark, 1907, nomen nudum, refers to H. heliaster 
A. H. Clark, 1908. 

The genotype of Metacrinus P. H. Carpenter, 1882, is determined as M. wyvillii 
P. H. Carpenter, 1884. 

In view of the abundance of Metacrinus superbus off southwestern Japan it is 
suggested that the type of this species may have come from somewhere in the 
Japanese region. 

Pentacrinus balfourt Wyville Thomson, MS.=P. naresianus P. H. Carpenter, 
1882. 

The type of Pterocrinus P. H. Carpenter, 1884, is determined as Bathycrinus 
australis A. H. Clark, 1907. 

The results of a study of the axial canals in Isocrinus decorus, Endoxocrinus 
parrae and Metacrinus rotundus were published on October 30. 

Fifteen specimens of [socrinus decorus were dissected, and infrabasals were found 
in every case. Five specimens of Metacrinus rotundus and one of M. superbus were 
dissected, and infrabasals were found in all six. Three specimens of Endozxocrinus 
parrae were dissected, and in all three infrabasals were absent. So far as can be 
judged from Carpenter’s figures they are also absent in H. wyvillethomsoni and E. 
alternicirrus. It is possible, therefore, that Hndoxocrinus constantly differs from 
Isocrinus and Metacrinus in the absence (through resorption when very young) of 
the infrabasals. This was suggested in the original diagnosis of the genus Endozo- 
crinus published on June 9. 

The species of which the axial canals were described and figured by Reichensper- 
ger is shown to be Endozocrinus parrae instead of Jsocrinus decorus. 

The column of a very young Jsocrinus decorus is described and figured. The 
columnals are bourgueticrinoid in character and the articular faces consist of two 
ligament fossae separated by a median fulcral ridge running along the longer axis of 
the oval joint face. 

In a paper published on October 30 the homologies of the postradial ossicles in 
the recent comatulids and pentacrinites and in Uintacrinus are discussed in great 
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detail. The brachial articulations are minutely described and are divided into two 
types, muscular, with two subdivisions, straight and oblique, and nonmuscular, also 
with two subdivisions, synarthries and syzygies. The ossicles of the division series, 
no matter how many of them there may be, are shown to be repetitions of the first 
two brachials at the base of the free undivided arms interpolated between the base of 
the arms and the radials, excepting in a very few anomalous types ‘This pair of 
brachials is designated as the Z pair and is assumed to consist of the two components 
7, and Zs. Division series composed of simple repetitions of the Z pair interpolated 
between the original Z pair and the radials are called interpolated division series, while 
division series formed by a splitting of the arm at a certain ossicle which thereby 
becomes an axillary are called extraneous division series. The conclusions reached 
in this paper have for the most part been forecast in preceding papers. 

The anomalous arm structure of Comaster mariae, C. fimbriata, C. coppingeri, C. 
borneensis, C. multiradiata, C. iowensis, C. sentosa, C. lineata, and C. discoidea is 
explained by assuming that in these the Z pair is represented by the two segments 
immediately following the costal (IBr) axillary and that all the division series beyond 


the costals (IBr) are extraneous. 
On the basis of the type of arm division the comasterids are distributed among 


three genera, as follows: 
Comatula (genotype C. solaris Lamarck, 1816) including— 


Comatula distincta. 
Comatula multibrachiata. 
Comatula notata. 


Comatula paucicirra. 
Comatula pectinata. 
Comatula solaris. 


Phanogenia (genotype P. typica Lovén, 1866), including— 


Phanogenia alata. 
Phanogenia alternans. 
Phanogenia belli. 
Phanogenia bennettr. 
Phanogenia briareus. 
Phanogenia carpenteri. 
Phanogenia divaricata. 
Phanogenia duplex. 
Phanogenia echinoptera. 
Phanogenia elongata. 
Phanogenia gracilis. 
Phanogenia grandicalyz. 
Phanogenia japonica. 
Phanogenia meridionalis. 
Phanogenia littoralis. 


Phanogenia macrobrachius. 


Phanogenia maculata. 
Phanogenia magnifica. 


Phanogenia nobilis. 
Phanogenia novae-guineae. 
Phanogenia orientalis. 
Phanogenia parvicirra. 
Phanogenia peronir. 
Phanogenia quadrata. 
Phanogenia regalis. 
Phanogenia robustipinna. 
Phanogenia rotalaria. 
Phanogenia rubiginosa. 
Phanogenia schlegelir. 
Phanogenia serrata. 
Phanogenia solaster. 
Phanogenia stelligera. 
Phanogenia trichoptera. 
Phanogenia typica. 
Phanogenia valida. 
Phanogenia variabilis. 
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Comaster (genotype Comatula multiradiata Lamarck, 1816 = Asterias multiradiata 
Linné) including— 


Comaster borneensis. Comaster mariae. 
Comaster coppingeri. Comaster multiradiata. 
Comaster discoidea. Comaster sentosa. 
Comaster fimbriata. Comaster iowensis. 


Comaster lineata. 


Comatula as here understood is characterized by having all the synarthries 
replaced by syzygies. 

In Phanogenia synarthries are present between the first two post-radial ossicles 
and all the arm divisions are of the interpolated type. 

In Comaster synarthries are likewise present between the first two post-radial 
ossicles, and the first arm division is interpolated, while those following are all 
extraneous. 

In Isocrinus naresianus and in the species of Endoxocrinus the arm division is 
interpolated as in most of the comatulids. In Isocrinus decorus and in J. blakei 
the Z pair always remains the first two ossicles beyond the costal axillary and the 
further arm branching is extraneous. In Metacrinus the Z pair, as in the Penta- 
metrocrinidae, consists of the first two ossicles following the radials. 

The recent pentacrinites are distributed in four genera as follows: 

Metacrinus (genotype M. wyvillii P. H. Carpenter, 1884); Z; and Z, the first 
two post-radial ossicles, not repeated; all arm division extraneous; second post-radial 
ossicle not an axillary, but bearing a pinnule; basals very broad, forming, when 
viewed dorsally, a rounded pentagonal figure; infrabasals large and prominent 
(found in M. serratus by Déderlein and in M. superbus and in several specimens 
[all dissected] of MZ. rotundus by the author). The included species are: 


Metacrinus acutus. Metacrinus rotundus interruptus. 
Metacrinus angulatus. Metacrinus serratus. 

Metacrinus cingulatus. Metacrinus stewarti. 

Metacrinus costatus. Metacrinus suluensis. 
Metacrinus moseleyi. Metacrinus superbus. 

Metacrinus murrayi. Metacrinus superbus borealis. 
Metacrinus murrayi nobilis. Metacrinus superbus tuberculatus. 
Metacrinus murrayi timorensis Metacrinus tuberosus. 
Metacrinus nodosus. Metacrinus varians. 

Metacrinus rotundus. Metacrinus wyvillir. 


Hypalocrinus (genotype Pentacrinus naresianus P. H. Carpenter, 1882); Z; and 
Z» repeated at least once; the second postradial joint an axillary; Z, and Z». the 
third and fourth postradial ossicles; infrabasals ?; one interpolated series only; 
basals broad, forming, when viewed dorsally, a rounded pentagonal figure. The 
included species is: 
97298—31——3 
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Hypalocrinus naresianus 


Tsocrinus (genotype Isocrinus pendulus von Meyer, 1837); differs from Hypa- 
locrinus in having one interpolated series, followed by one or more extraneous series; 
basals narrow, forming, in dorsal view, a rounded stellate figure; infrabasals large 
and prominent (determined from an examination of 15 specimens of J. decorus, 
including a very small 10-armed individual with arms 25 mm. long; material of 
other species was not available). 

Two subgenera are recognized, Cenocrinus, in which the first two postradial 
ossicles are united by syzygy, the lower pinnules are serrate, and the reéntrant 
angles of the stellate figure formed by the basals shallow, and Isocrinus, in which 
the first two postradial ossicles are united by synarthry, the lower pinnules are 
smooth, and the reéntrant angles of the stellate figure formed by the basals deep. 

The species of Jsocrinus are: 


Tsocrinus (Cenocrinus) asteria. Isocrinus (Isocrinus) blakei. 
Isocrinus (Isocrinus) decorus. 


Endoxocrinus (genotype Encrinus parrae Gervais, 1835 [=Pentacrinus miilleri 
Orsted, 1856]): Z, and Z, are the first and second ossicles of the free undivided arm 
and are separated from the radials by two or more interpolated series; infrabasals 
always (?) absent (infrabasals were absent in all the specimens dissected, including 
one with arms only 25 mm. long). The included species are: 


Endoxocrinus alternicirrus. Endoxocrinus sibogae. 
Endoxocrinus parrae. Endoxocrinus wyville-thomsoni. 


Pentacrinus maclearanus Wyville Thomson is stated to be merely a rather 
strongly marked variety of Endoxocrinus parrae. 

Two new names are used; Metacrinus superbus borealis is said to differ from the 
typical form mainly in having the division series and arm bases smooth instead of 
very rough; Metacrinus superbus tuberculatus is said to have the division series with 
strong tubercles, but otherwise resembling the preceding. Although not so stated, 
both these supposed varieties are from the Eastern Sea off Kagoshima. 

Just over a year after I described the genus Ptilocrinus and the type species 
Pt. pinnatus, Dr. F. A. Bather described a second species of the genus, Pt. antarcticus, 
which had been dredged by the Belgian Antarctic Expedition in 480 meters in the 
region south of Cape Horn. In a review of this paper published on July 31 the dis- 
tribution of the crinoids as a whole was discussed. 

Three faunal regions were recognized, as follows: 

(1) The Indo-Pacific-Japanese, characterized by the families Zygometridae and 
Himerometridae, the genera Comatula, Phanogenia, and most of the species of Co- 
master, in the Comasteridae, the genera Ptilometra, Asterometra, Calometra, and one 
of the two species of Tropiometra (the second species, 7’. carinata, appears to have 
recently extended its range into the Atlantic) of the Tropiometridae, and the genera 
Perometra, Nanometra, Compsometra, Thysanometra, and Iridometra of the Ante- 
donidae; among the stalked crinoids Metacrinus, Carpenterocrinus, Hypalocrinus, 
and Phrynocrinus are only known from this region. 
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(2) The Polar-Pacific, including the Arctic and Antarctic circumpolar areas, 
and the entire American coast of the Pacific from Bering Straits to the Straits of 
Magellan, the coasts of eastern Asia to southern Japan (where it meets the preceding 
at Tokyo Bay), including the Sea of Okhotsk and the Sea of Japan, and the Atlantic 
coasts south to near the Hebrides and the Faroe Channel, and to the Gulf of Maine, 
characterized by various genera belonging exclusively to the Antedonidae, Helio- 
metra occurring everywhere, Hathrometra confined to the north, and Jsometra to the 
south, while Thawmatometra occurs in the south but extends northward in the Pacific 
to the Aleutian Islands; among the stalked crinoids the Bathycrinus carpenterti type 
(B. carpenterii, B. complanatus, and B. australis) appear possibly to be peculiar to 
the region; bathymetrically the characteristic forms (except Bathycrinus) are in- 
habitants of comparatively shallow water in both polar areas, but dip downward to 
a considerable depth when passing under the tropics. 

(3) The Oceanic, which occurs everywhere in moderate to very deep water with 
the Indo-Pacific-Japanese and extends thence over the entire ocean area except that 
it does not intrude into the area occupied by the Polar-Pacific; the characteristic 
forms are the species of Thalassometra having rounded and spiny rays and arm bases 
(such as T. bispinosa, T. villosa, T. gigantea, T. pubescens, T. multispina, and T. 
aster) and certain other species, such as T. flava, T. porrecta, and T. magnicirra, 
Stylometra, Bathymetra and Charitometra, except the aculeata, hepburniana, basicurva, 
and tuberosa groups; of stalked crinoids, Rhizocrinus, Endoxocrinus, and the species 
of Bathycrinus, except the B. carpenterii group, belong here. 

It is stated that the West Indian fauna falls almost wholly in the last division, 
but there is a trace of Indo-Pacific-Japanese influence, as, however, we might expect, 
since the entire Oceanic fauna is a direct, though considerably modified, derivation 
from it, even the well-known subgenera of Pentacrinitidae Hncrinus (the subgenus 
Cenocrinus of Wyville Thomson; see beyond) and Jsocrinus being only a compara- 
tively slight advance over the apparently more primitive Metacrinus type. 

The Mediterranean-northeast Atlantic fauna, characterized by <Antedon (A. 
mediterranea, A. bifida, and A. petasus) and Leptometra, appears to be a localized 
offshoot from the Polar-Pacific fauna. 

It is pointed out that while Heliometra occurs throughout the Polar-Pacific area 
the two Arctic species, glacialis (=eschrichtii) and quadrata (with their representatives 
in the Sea of Okhotsk, maxima and brachymera) differ from the Antarctic and east 
Pacific species in the smoothness of their arms and in a different distribution of the 
brachial syzygia. 

In a paper published in November various questions converning the ecology of 
the recent crinoids are considered. 

In very shallow water Antedon bifida is usually about 120 mm. in expanse, while 
individuals from deep water are 220 mm. or more across. This is explained by 
supposing that throughout the range of this species the very small pelagic organisms 
and minute crustaceans which serve as food are when living more or less evenly 
distributed, but with increasing depth the supply of dead falling to the bottom 
increases in intensity, resulting in a progressively greater food supply. 

In general the size of crinoids gradually increases to 100 fathoms, from 100 to 
about 600 fathoms remaining uniform, and below 600 fathoms gradually decreasing 
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to the greatest depths, where only very small species are found. Below 100 fathoms 
plant life disappears, but this digappearance is offset by the gradual increase in the 
rain of carcasses from above, so that an equilibrium is obtained down to about 600 
fathoms; below 600 fathoms gradual decomposition of the carcasses lessens the food 
value and we find the crinoids decreasing in size. It is pointed out that the pen- 
tacrinites, which are remarkably uniform in size when compared with the comatulids, 
are almost exclusively confined to the 100-600 fathom belt; the two species which 
descend to below 1,000 fathoms are both small. 

The unusually large size of Heliometra glacialis in certain localities is explained as 
follows: On the west coast of Greenland, by the fresh-water ice which by melting 
kills millions of small organisms, which fall to the bottom and serve as crinoid food: 
about Spitzbergen by the fresh water from the snow and ice on the land which acts 
in the same way; on the Grand Banks by the mingling of the warm Gulf Stream and 
the cold northern water, by which organisms in both are killed; in the Sea of Japan 
by the mingling of the warm tropical and cold northern water; here areas of warm 
bottom water are dovetailed in with areas of cold and the size of the crinoids in both 
is similarly increased. 

The occurrence of pentacrinites in shallow water off Cuba, Guadeloupe, and south- 
ern Japan is explained by the existence of fresh water streams the water from which 
kills the plankton but does not penetrate deeply enough to injure the crinoids. 

In the East Indies very large species of comatulids occur abundantly in very 
shallow water, often just below low tide mark, and these decrease in size with depth. 
This is explained by the killing of the plankton in the littoral water by the action 
of the sun’s heat and by rain, the dead organisms being deposited just beyond the low 
tide mark. It is pointed out that the large littoral species occur only where the rain- 
fall is abundant. 

The comatulids with large eggs, termed ‘‘Antedonoida,”’ have a relatively 
restricted distribution; the large eggs are assumed to develop rapidly, implying a 
relatively short duration of the active free-swimming stage and consequent inability 
to travel widely. The species with small eggs, included in the Thalassometroida (in 
which group Thalassometra, Charitometra, and Tropiometra are mentioned), have a 
relatively large range; the assumed longer duration of the free-swimming period results 
in greater facilities for dispersal and the assumed slower development of the larva 
possibly a greater power of adaptation. 

The coloration of the recent crinoids in life is considered in detail. All colors 
are found in the crinoids except blue, though true black is confined to the disks of the 
species of Pentametrocrinidae and to lines and spots on two species of Coccometra. 
Yellow is the commonest color in the group, and is the color of all the more primitive 
forms and of the young of almost all the others; it may, therefore, be taken as the basic 
crinoid color. The pentacrinoids of Antedon bifida are sometimes pink, though 
usually, like the pentacrinoids of the other forms in which they are known, yellow, 
and certain other types are dull pinkish in all stages. Two basic colors are therefore 
assumed, yellow and red, the latter an intensification of the former and found gener- 
ally in the more specialized forms. 


The derivatives from these two basic colors as they occur in the crinoids are 
grouped as follows: 
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+ [Blue] =| 
et Yellows sek 2 [Blue] |Green. 
+[Black]= Brown. 
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+[Black]= Crimson. 


No species is known which exhibits a perfect blending of these two basic types 
or their derivatives, though there are many mosaics in which both are found side 
by side, either in different individuals or, more commonly, in the form of a color 
pattern made up partly from one base and partly from the other, each being clearly 
defined, in the same individual. 

It is stated that the data seem to show that the smaller stalked forms are inva- 
riably and unchangeably yellow, which color may be, as in the case of the parrots 
among birds, equivalent to a lack of color. Black is added to the basic color of 
comatulids at all depths and appears to denote age. Blue is added apparently only 
within 200 fathoms of the surface, and increases in intensity to the surface. The 
mosaics are all littoral or shallow water types. 

Species growing among coral or on white bottom in shallow water are very dark 
in color, often nearly black or sharply black and white, while the same species on 
mud may be light yellow and pinkish. Thus there seems to be a close connection 
between color and amount of illumination, the blue factor in the coloration increasing 
with the light. 

There appears to be no direct relation between the color of crinoids and their 
environment. The yellow deep water species are very conspicuous in the mud from 
a deep dredge haul, while the color of shallow water species is commonly in great 
contrast to their surroundings. 

It is suggested that the other echinoderms appear to be in general subject to 
the same laws of color change as the crinoids. 

Through the kindness and courtesy of Dr. Th. Mortensen, the large and exceed- 
ingly interesting collection of the Zoological Museum of Copenhagen had been sent 
to me. Aside from its great intrinsic and historical value the collection was of the 
greatest importance to me for the reason that it contained representatives of many 
of the Indo-Pacific types which previously I had only known through often quite 
inadequate descriptions and figures. 

On December 10 a preliminary paper was published, including descriptions of 
the new species in this collection. These were: 


OComanthus intricata (Liitken, MS.). Himerometra ensifer. 
Comanthus decameros. Cyllometra anomala. 
Himerometra grandis. Oligometra pulchella. 
Himerometra molleri (Liitken, MS.). Oligometra imbricata. 
Himerometra  schlegelii (Liitken, Asterometra lepida. 
MS.). Mastigometra flagellifera (Liitken, 
Himerometra producta. MS.). 


Heliometra glacialis biarticulata. 
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Comanthus intricata, sp. nov.= Actinometra intricata Liitken, MS., not Actino- 
metra intricata Liitken, 1874=Comatula rotalaria Lamarck, 1816=Alecto parvicirra 


J. Miiller, 1841. 
With the specimens of Oligometra imbricata was found the name Antedon cupu- 


liferus Liitken, MS. 

The new genus Mastigometra was described, and the new generic name Comanthus 
appears, under which, in combination, two new species, intricata and decameros, are 
described. gies 

The first shipment of crinoids from the work of the Albatross in the Philippine 
Islands had arrived, and on December 23 a preliminary notice of the species included 
was published. 

The new species described were: 


Metacrinus zonatus. Oyllometra suavis. 
Catoptometra magnifica. Oligometra gracilicirra. 
Eudiocrinus serripinna. Calometra carduum. 
Himerometra bartschi. Calometra acanthaster. 
Himerometra robustipinna. Piilometra trichopoda. 
Himerometra magnipinna. Charitometra smithi. 
Himerometra discoidea. Perometra elongata. 
Himerometra unicornis. Eumetra chamberlaini. 
Himerometra echinus. Tridometra scita. 
Himerometra gracilipes. Trichometra explicata. 


Pentametrocrinus diomedeae. 
The new genera included were: 


Comanthus. Comatella. 
Eumetra. 


The new genus Comanthus (genotype Alecto parvicirra J. Miller) was diagnosed 
as follows: First articulation of the free arm a synarthry; all division series 4(3 +4) 
or 2; terminal comb long, with short teeth, continuing in the same direction as the 
basal portion of the pinnule, and confined to the pinnules in the proximal part of 
the arm. This is contrasted with Phanogenia as restricted, which is rediagnosed as 
follows: First articulation of the free arm a syzygy; all division series except the 
first 2(1+2); terminal comb short, with long curved teeth, and set at an angle to 
the axis of the pinnules, not confined to the proximal pinnules, but occurring at 
intervals throughout the arm. Comatula is said to be readily distinguishable from 
both by the syzygy between the costals, and Comaster by the presence of a pinnule 
on the first brachial of all arms not arising from costal axillaries. 

The previously described species recorded were: 


Comaster sentosa. Phanogenia multibrachiata. 
Comaster fimbriata. Comanthus nobilis. 
Comaster coppingeri. Comanthus duplex. 
Comatula pectinata. Comanthus divaricata. 
Phanogenia typica. Comanthus rotalaria. 


Phanogenia novae-guineae. Comanthus alternans. 
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Comanthus cumingit. Himerometra anceps. 
Comatella nigra. Himerometra milberti. 
Zygometra elegans. Himerometra variipinna. 
Pontiometra andersoni. Himerometra protectus. 
Himerometra persica. Himerometra monacantha. 
Himerometra bengalensis. Cyllometra manca. 
Himerometra quinduplicava. Oligometra pulchella. 


Thalassometra compressa. 


Another paper published in December is essentially a composite of the paper 
based upon a review of Bather’s description of Ptilocrinus antarcticus and that on 
the ecology of the recent crinoids. 

It had been evident for some time that the status of the families Himerometridae 
and Thalassometridae was unsatisfactory, and on January 9, 1909, a revision of both 
these families was published, with keys to all the included genera. 

It was stated that although the new genera described are based upon obvious 
external characters in order that they may be readily recognized and identified 
from ordinary museum material, in many cases, as with the larger divisions, the best 
characters are found in the musculature studied from the point of view of skeletal 
muscle insertions, and in the internal structure of the centrodorsal. 

The Thalassometridae was found to include two well-defined groups; in one the 
cirri are short, stout, and smooth, and P, is slender and composed of very short seg- 
ments, while in the other the cirri are long, comparatively slender, and spinous, and 
P, is stout and composed of enlarged segments. The cirri of the latter morphologi- 
cally differ from those of the former in the distal addition of numerous segments bearing 
dorsal spines, and the line of demarcation between these two types of segments is 
commonly marked by a so-called ‘transition segment” representing the penultimate 
segment in the cirri of the short smooth type. The increased cirrus length is corre- 
lated, as is commonly the case in the comatulids, with an increase in the size of the 
lower pinnules. 

The species of the Himerometridae are distributed among 11 genera, of which 7 
are new; these genera, with the included species, are: 

Pontiomeira, including 

Pontiometra andersoni. 


Colobometra, gen. nov. (genotype Antedon perspinosa P. H. Carpenter, 1881), 
including 


Colobometra perspinosa. Colobometra suavis. 
Cyllometra, including 

Oyllometra albopurpurea. Oyllometra impinnata. 

Cyllometra anomala. Oyllometra informis. 

Cyllometra clarae. Cyllometra manca. 


Cyllometra tigrina. 


32 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


Amphimetra, gen. nov. (genotype Comatula [Alecto| milberti J. Miiller, 1846), 


including 
Amphimetra anceps. 
Amphimetra ensiformis. 
Amphimetra laevissima. 
Amphimetra milberti. 


Amphimetra molleri. 
Amphimetra producta. 
Amphimetra schlegelit. 
?Amphimetra tessellata. 


Amphimetra variipinna. 


Himerometra, including 


Himerometra bartschi. 
Himerometra crassipinna. 
Himerometra kraepelini. 
Himerometra magnipinna. 
Oligometra, including 


Oligometra adeonae. 
Oligometra bidens. 
Oligometra caribbea. 
Oligometra carpenteri. 
Oligometra gracilicirra. 


Himerometra martensi. 
Himerometra persica. 
Himerometra robustipinna. 
Himerometra philiberti. 


Oligometra imbricata. 
Oligometra japonica. 
Oligometra pinniformis. 
Oligometra pulchella. 
Oligometra serripinna. 


Cenometra, gen. nov. (genotype Himerometra unicornis A. H. Clark, 1908), 


including 


Cenometra abbott. 
Cenometra bella. 


Cenometra brunnea. 
Cenometra unicornis. 


Craspedometra, gen. nov. (genotype Antedon acuticirra P. H. Carpenter, 1882), 


including 
Craspedometra acuticirra. 
Craspedometra australis. 


Craspedometra bipartipinna. 
Craspedometra ludovict. 


Stephanometra, gen. nov. (genotype Antedon monacantha Hartlaub, 1890), 


including 


Stephanometra acuta. 
Stephanometra echinus. 
Stephanometra indica. 


Stephanometra monacantha. 


Stephanometra oxyacantha. 
Stephanometra spicata. 

Stephanometra spinipinna. 
Stephanometra tenuipinna. 


Stephanometra tuberculata. 
Heterometra, gen. nov. (genotype Antedon quinduplicava P. H. Carpenter, 1888), 


including 


Heterometra affinis. 
Heterometra bengalensis. 
Heterometra brockii. 


Heterometra quinduplicava. 
Heterometra reynaudi. 


Heterometra savignii. 
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.Dichrometra, gen. nov. (genotype Alecto flagellata J. Miiiler, 1841), including 


Dichrometra articulata. 
Dichrometra bimaculata. 
Dichrometra brevicuneata. 
Dichrometra elongata. 
Dichrometra flagellata. 
Dichrometra gracilipes. 
Dichrometra grandis. 
Dichrometra gyges. 
Dichrometra heliaster. 
Dichrometra klunzingeri. 


Dichrometra marginata. 
Dichrometra occulta. 
Dichrometra okelli. 
Dichrometra palmata. 
Dichrometra protectus. 
Dichrometra regalis. 
Dichrometra reginae. 
Dichrometra subcarinata. 
Dichrometra subtilis. 
Dichrometra tenera. 


Two species are unplaced: Antedon finschii Hartlaub, which appears to be most 
closely related to Pontiometra andersoni and possibly congeneric with it, and Antedon 
erinacea Hartlaub, which appears to represent a distinct generic type for which the 


name Orymetra is suggested. 


The family Thalassometridae is divided into the subfamilies Thalassometrinae 
and Charitometrinae. The following genera and species are assigned to the Thalas- 


sometrinae: 
Stylometra, including 


Stylometra spinifera. 


Thalassometra, including 


Thalassomeira agassizvi. 
Thalassometra aster. 
Thalassometra bispinosa. 
Thalassometra echinata. 
Thalassomeira gigantea. 


Stylometra, sp. 


Thalassometra hawaviensis. 
Thalassometra multispina. 
Thalassometra pergracilis. 
Thalassometra pubescens. 
Thalassometra villosa. 


Stenometra, gen. nov. (genotype Antedon quinquescostata P. H. Carpenter, 1888), 


including 


Stenometra conifera. 
Stenometra diadema. 


Stenometra hana. 
Stenometra quinquecostata. 


Stiremetra, gen. nov. (genotype Antedon acutiradia P. H. Carpenter, 1888), 


including 


Stiremetra acutiradia. 


Stiremetra breviradia. 


Stiremetra spinicirra. 


Parametra, gen. nov. (genotype Antedon orion A. H. Clark, 1907), including 


Parametra compressa. 
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Parametra fisher. 


Parametra orion. 
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Cosmiometra, gen. nov. (genotype Thalassometra komachi A. H. Clark, 1908), 


including 


Cosmiometra crassicirra. 
Cosmiometra delicata. 


The following species are unplaced: 


Antedon duplex. 
Antedon flava. 
Antedon incerta. 
Antedon latipinna. 


Cosmiometra komachi. 
Cosmiometra woodmasoni. 


Antedon lusitanica. 
Antedon magnicirra. 
Antedon porrecta. 
Antedon valida. 


The possibility that the recently described Antedon adriani Bell is a member of 
this subfamily is mentioned, though it is stated that there are grounds for believing 
it to be a member of the Tropiometridae. 

The following genera and species are assigned to the Charitometrinae: 


Poecilometra, including 
Poecilometra acoela. Poecilometra scalaris. 


Glyptometra, gen. nov. (genotype Antedon tuberosa P. H. Carpenter, 1888), 
including 


Glyptometra lateralis. 
Glyptometra tuberosa. 


Glyptometra lata. 


Strotometra, gen. nov. (genotype Antedon hepburniana A. H. Clark, 1907), 
including 


Strotometra hepburniana. Strotometra parvipinna. 


Charitometra, including 


Charitometra basicurva. Charitometra incisa. 


Pachylometra, gen. noy. (genotype Antedon distincta P. H. Carpenter, 1888), 
including 
Pachylometra angusticalyz. 
Pachylometra distincta. 
Pachylometra flexilis. 
Pachylometra inaequalis. 


Pachylometra patula. 
Pachylometra robusta. 
Pachylometra sclateri. 
Pachylometra smithi. 
Chlorometra, subgen. nov. (genotype Antedon garrettiana A. H. Clark, 1907), 
including 

Chlorometra aculeata. Chlorometra garrettiana. 
Crinometra, subgen. nov. (genotype Comatula brevipinna Pourtalés, 1868), including 


Pachylometra brevipinna. Pachylometra imbricata. 
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Through the courtesy of Drs. W. Weltner and R. Hartmeyer, of the Berlin 
Museum, and of Prof. Th. Studer, of Berne, the crinoids collected in Australian 
waters by the German steamship Gazelle had been sent to me, and on March 10 
I published the descriptions of the two new species included; these were: 


Ptilometra dorcadis. Oligometra studeri. 


The type of Ptilometra macronema was taken at King George’s Haven in south- 
western Australia, while all the specimens which I had been able to examine were 
from the eastern coast, mostly from Port Jackson or Sydney. There was a possi- 
bility, therefore, that Pt. dorcadis might turn out to be the true macronema, in which 
event the name miilleri was suggested for the species from Sydney. 

In another paper published in March the status of the genus Encrinus is con- 
sidered. Hncrinus is said to date from Blumenbach, 1779, who included in it three 
species: 

1. asteria (Isis asteria Linné). 

2. mylii (or radiatus) (type of Umbellularia Lamarck, 1801). 

3. boltenit (or ouifer) (type of Boltenia Savigny, 1816). 

This leaves asteria (Isis asteria Linné=TJsocrinus asteria) as the genotype of 
Encrinus. 

The recent species are listed as follows: 


Encrinus (Enerinus) asteria. Encrinu (LIsocrinus) blaket. 
Encrinus (Isocrinus) decorus. 


At the suggestion of Dr. F. A. Bather, the Indian Museum, through Dr. N. 
Annandale, had entrusted to me for study the magnificent collection of recent cri- 
noids which had been brought together as a result of the operations of the Royal 
Indian Marine Surveying steamer Jnvestigator. On April 17 a paper was published 
containing preliminary descriptions of a number of the new species included in it. 
These were: 


Eudiocrinus minor. Crotalometra rustica. 
Dichrometra aranea. Pachylometra macilenta. 
Cyllometra mollis. Pachylometra investigatoris. 
Calometra magnifica. Eumetra indica. 

Calometra spinosissima. Metacrinus batheri. 


The generic name Crotalometra, used in combination with (Crotalometra) rustica 
in the description of that species, is new. Hudiocrinus ornatus, with which E. minor 
is compared, is a nomen nudum. 

On the same date a note was published in which a misconception in regard to 
the type species of Agassiz’ genus Comaster was rectified. The type of Comaster was 
Comatula multiradiata Lamarck, 1816. This species was redescribed by Miiller in 
1841 from notes made on one of Lamarck’s specimens as Alecto multifida. Conse- 
quently the type of Comaster L. Agassiz, 1836, is Alecto multifida J. Miller, 1841 = 
Comatula multiradiata Lamarck, 1816, not Asterias multiradiata Linné, 1758. 
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Comaster therefore supplants Phanogenia as previously used by me, and for the 
genus which I had called Comaster the name Capillaster is proposed with Actino- 
metra sentosa P. H. Carpenter, 1888, as the type. 

In another note the capture of a small Iridometra nana, which had been attracted 
to and was swimming about a submerged electric light, was recorded, and in a third 
Oligometra studeri is shown to be in reality a species of the genus Cyllometra, closely 
related to C. informis. 

Among the collections stored in the National Museum I had found some very 
extraordinary comasterids with a central mouth, covering plates along the ambulacral 
grooves, sacculi, and deficient pinnulation, which were described in great detail on 
April 27 under the name of Comatilia iridometriformis. A very young specimen 
showing five large orals and five large interradials lying on the closed radial circlet 
was described and its affinities discussed at considerable length. 

A second consignment of crinoids from the Philippines was recorded on May 13. 
The new species described were: 


Phanogenia minima. Ptilometra pulcherrima. 
Phanogenia delicata. Stenometra arachnoides. 
Comanthus polycnemis. Crotalometra eupedata. 
Pontiometra insperatus. Pachylometra levigata. 
Cenometra delicata. Tridometra exquisita. 


The previously known species included are: 


Comaster sentosa. Comanthus alternans. 
Comaster multiradiata. Cenometra unicornis. 
Phanogenia multibrachiata. Stephanometra tenwipinna. 
Phanogenia carpentert. Cyllometra manca. 
Comatula pectinata. Oligometra pulchella. 
Comatella nigra. Calometra carduum. 
Comanthus nobilis. Parametra compressa. 
Comanthus briareus. Glyptometra tuberosa. 
Comanthus duplex. Endoxocrinus alternicirrus. 
Comanthus rotalaria. Hypalocrinus naresianus. 


Metacrinus wyvillir. 


Antedon bassett-smithi Bell, 1894, described in the ‘“Spinifera group” of Antedon 
is identified as Actinometra (Comatella) stelligera P. H. Carpenter, 1888. Comatula 
fimbriata, Actinometra borneensis and Actinometra coppingeri are placed in the syn- 
onymy of Asterias (Comaster) multiradiata Linné. Bell’s <Actinometra variabilis, 
placed by P. H. Carpenter in the ‘“ Parvicirra group” of Actinometra, is in reality 
closely related to Phanogenia typica. 

A new genus Crotalometra (genotype Crotalometra eupedata, sp. nov.) is described, 
to which are assigned Antedon valida P. H. Carpenter, A. incerta P. H. Carpenter, 
and A. magnicirra Bell. 


The infrabasals of Hypalocrinus naresianus are described and figured. 
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The full report on the comatulids of the Gazelle expedition was published on 
June 1. In this report the fauna of all the coasts of Australia is said to be purely 
tropical, reaching its minimum intensity along the southern shore and not extending 
to Tasmania nor New Zealand so far as known. The species recorded are: 


Capillaster multiradiata (including Comatula fimbriata, Actinometra borneensis, 


and Actinometra coppingeri). 
Comanthus briareus (including Actinometra divaricata). 


Comaster typica. Dichrometra palmata. 
Comanthus rotalaria. Cyllometra, sp. 
Zygometra microdiscus. Cyllometra studeri. 
Zygometra elegans. Oligometra bidens. 
Dichrometra protectus. Ptilometra dorcadis. 


The curious disk of the specimen of Capillaster multiradiata, which has extensive 
subtegminal cavities, is described. 

Carpenter considered his Antedon fluctuans a synonym of Bell’s previously 
described Antedon elegans, which was misunderstood by him on account of an error 
in the original description. Exception is here taken to this view; on the basis of a 
large series of specimens from Singapore and the Philippine Islands determined as 
jfluctuans, this form is considered as quite distinct, and the differential characters are 
given. 

A complete bibliography of the literature on Australian crinoids is appended. 

The previous revisions of the family Comasteridae had not proved satisfactory, 
and on June 7 another and far more radical revision was published in which the 
included species were distributed among 11 genera, of which 5 were new. Keys to 
all the genera are included, the new genera are described in detail, the genotype and 
the range of all the genera are given, and three new species, the types of new genera, 
are described. The genera accepted are: 

Comatilia (genotype Comatilia iridometriformis A. H. Clark, 1909). 

Comatula (genotype Comatula solaris Lamarck, 1816). 

Cominia, gen. nov. (genotype Comanthus decameros A. H. Clark, 1908). 

Comactinia, gen. nov. (genotype Alecto echinoptera J. Miiller, 1841). 

Leptonemaster, gen. noy. (genotype Leptonemaster venustus, sp. n.). 

Comissia, gen. nov. (genotype Comissia litkeni, sp. nov. = Comaster coppingeri 
’ A. H. Clark, 1908 [not of Bell], in part). 

Capillaster (genotype Actinometra sentosa P. H. Carpenter, 1888). 

Nemaster, gen. nov. (genotype Nemaster grandis, sp. nov.). 

Comatella (genotype Actinometra nigra P. H. Carpenter, 1888). 

Comaster (genotype Comatula multiradiata Lamarck, 1816= Alecto multifida J. 
Miiller, 1841). 

Oomanthus (genotype Comanthus intricata A. H. Clark, 1908). 

It is suggested that the Comanthus rotalaria (‘‘ Actinometra parvicirra’’) recorded 
by P. H. Carpenter from “Peru” may have come from Peru or Francis Island in the 
Gilbert group instead of from the South American country of that name. 
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On June 19 descriptions of 17 new species of crinoids were published; five of 
these were from the Albatross West Indian collections, and the remaining twelve 
were from the collections of the Jnvestigator in the Indian Ocean. These new species 


were: 

Eudiocrinus ornatus. 
Amphimetra mortenseni. 
Heterometra compta. 
Heterometra singularis. 
Stephanometra coronata. 
Colobometra discolor. 
Oyllometra taprobanes. 
Crotalometra annandalei. 


Crinometra pulchra. 
Crinometra margaritacea. 
Crinometra concinna. 
Crinometra insculpta. 
Crinometra gemmaia. 
Psathyrometra mira. 
Mastigometra micropoda. 
Hypalocrinus springer. 


Hypalocrinus ornatus. 


On the same date four new species of Rhizocrinus were described, the history of 
the genus was traced in detail, and the included species were tentatively segregated 


in three groups. The new species were: 


Rhizocrinus conifer. 
Rhizocrinus brevis. 


Rhizocrinus sabae. 
Rhizocrinus robustus. 


The three groups were characterized as follows: 


1. Basals anchylosed, without sutures (R. lofotensis; R. verrilli). 

2. Basals always separated by distinct sutures; stem comparatively slender, the 
longer columnals being at least twice as long as broad; calyx distinctly conical (R. 
conifer; R. brevis; R. robustus; R. chunt). 

3. Basals always separated by distinct sutures; stem very stout, the longer 
columnals being but little longer than broad; calyx approaching the cylindrical (R. 
rawsonii; R. parfaiti; R. weberi; R. sabae). 

On June 25 the third instalment of new forms from the Indian Ocean was pub- 


lished. These were: 
Comatula micraster. 
Comaster parvus. 
Mariametra margaritifera. 
Cenometra herdmani. 
Cenometra insueta. 
Cyllometra soluta. 


Crotalometra sentifera. 
Thaldssometra atienuata. 
Pachylometra invenusta. 
Psathyrometra gracillima. 
Trichometra obscura. 
Hypalocrinus liliaceus. 


Asterometra mirifica. 
Asterometra acerba. 


Bathycrinus woodmasoni. 
Bathycrinus paradocus. 


A new genus, Mariametra (genotype Himerometra subcarinata A. H. Clark, 1908) 
is diagnosed, and attention is called to the similarity of Bathycrinus paradorus and 
Perrier’s Ilyocrinus recwperatus, and to the similarity of both to Crema’s Apiocrinus 
recubariensis. 

On August 23 five more comatulids were described, which were: 

Comanthus (Comanthus) pinguis. Craspedometra aliena. 
Comanthus (Comanthus) samoana. Amphimetra parilis. 
Piilometra splendida. 
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Under the heading ‘‘Genus Comanthus A. H. Clark’? appear the subheadings 
“Subgenus Comanthus A. H. Clark” and ‘Group Bennettia A. H. Clark.’ Thus the 
new name Bennettia is to all intents and purposes a generic name under which two 
species, pingwis and samoana, are described. 

Further changes in the systematic treatment of the comatulids were suggested 
on September 14. 

The comatulids as a whole were divided into three suborders, which were de- 
scribed in detail; these were: 

Comatulida Innatantes (including the Marsupitidae and Uintacrinidae). 

Comatulida Oligophreata (including the Comasteridae, Zygometridae, Himero- 
metridae, Colobometridae, Thalassometridae, and Tropiometridae). 

Comatulida Macrophreata (including the Antedonidae, Atelecrinidae, and Pen- 
tametrocrinidae). 

The following new family was described: 

Pontiometridae (Pontiometra). 

The following new subfamilies were described: 

Capillasterinae (Nemaster, Capillaster, Neocomatella, Comatella, Comatilia, Lep- 
tonemaster, and Comissia). 

Comactiniinae (Comatula, Comactinia, and Cominia). 

Himerometrinae (Amphimetra, Himerometra, Craspedometra, and Heterometra). 

Stephanometrinae (Oxymetra and Stephanometra). 

Mariametrinae (Mariametra and Dichrometra). 

Antedoninae (Antedon, Mastigometra, Compsomeira, and Iridometra). 

Perometrinae (Perometra, Erythrometra, and Hypalometra). 

Zenometrinae (Zenometra, Psathyrometra, Leptometra, Adelometra, and Balanometra). 

Heliometrinae (Promachocrinus, Heliometra, Trichometra, Hathrometra, and 
Isometra). 

Thysanometrinae (Eumetra, Thysanometra, and Coccometra). 

Bathymetrinae (Bathymetra and Thaumatometra). 

The following new genera were described: 

Neocomatella (genotype Antedon alata Pourtalés, 1878). 

Pterometra (genotype Ptilometra trichopoda A. H. Clark, 1908). 

Balanometra (genotype Antedon balanoides P. H. Carpenter, 1888). 

Dissection showed that the supposed syzygy between the ossicles of the [Br 
series and first two brachials in a specimen of Comatula pectinata from the Philippine 
Islands was in reality only an exceptionally close synarthry; in a specimen of Comaster 
novae-guineae [fruticosus] the proximal syzygy was found to be in reality intermediate 
in character between a synarthry and a syzygy, and the name pseudosyzygy was 
proposed for this type of articulation. Thus the statement previously made (in the 
paper on the brachial homologies) that syzygyies are associated only with oblique 
muscular articulations and synarthries only with straight muscular articulations is 
found to hold good excepting only in the family Zygometridae. 

In October a paper was published in which an attempt was made to explain the 
origin and significance of the nonmuscular articulations, syzygies and synarthries, in 
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the crinoids. It was assumed that in the transformation of the crinoid arm from the 
primitive biserial to the secondary monoserial type certain articulations became 
superposed; the synarthry was supposed to have resulted from the superposition of 
two straight muscular articulations, and the syzygy from the superposition of two 
oblique muscular articulations. The structure of the crinoid arm was discussed in 
considerable detail, and homologies with the ambulacral structures of other echino- 
derms suggested. 

On October 30 a revision of the phylum Echinodermata was published in which 
the following scheme of classification was adopted: 


PHYLUM ECHINODERMATA 


I. Subphylum Echinodermata Heteroradiata: 
1. Class Pelmatozoa— 
a. Subclass Crinoidea. 
b. Subclass Cystoidea. 
c. Subclass Blastoidea. 
2. Class Echinoidea. 
3. Class Holothuroidea (Bohadschoidea). 
If. Subphylum Echinodermata Astroradiata: 


1. Class Ophiuroidea. 
2. Class Asteroidea. 


In a paper published in November reasons are given for considering the echinoids 
and crinoids to be closely allied and both to be closely related to the holothurians, 
and the following classification is suggested: 


PHYLUM ECHINODERMATA 


I. Subphylum Echinodermata Heteroradiata: 
A. Pelmatozoa— 
1. Crinoidea. 
2. Cystidea. 
3. Blastoidea. 
B. Ovozoa— 
1. Echinoidea. 
C. Vermiformes. 
1. Holothuroidea (Bohadschoidea). 
II. Subphylum Echinodermata Astroradiata: 
A. Ophiobrachiata— 
1. Ophiuroidea. 
B. Stellarides. 
1. Asteroidea. 


The complete report on the crinoids of the Zoological Museum at Copenhagen 
appeared on November 16. In the introduction all the nomina nuda published by 
Liitken in the several “Catalogues” of the Museum Godeffroy were identified, 
together with all the other manuscript names by the same author which could be 
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found. A number of pomts in the ecology and distribution of the recent crinoids and 
Uintacrinus were discussed. It is suggested that side and covering plates may have 
arisen through the detachment of produced ventrolateral margins of the brachials 
and pinnulars. The origin of the Mediterranean and Atlantic crinoid faunas from 
that of the Indo-Pacific region is explained. 

The genus Comanthus is divided into three subgenera, as follows: 

Comantheria (genotype Antedon briareus Bell). 

Comanthina (genotype Actinometra nobilis P. H. Carpenter). 

Comanthus, s. s. (genotype Comanthus intricata A. H. Clark = Actinometra valida 
P. H. Carpenter). 

The subgenus Comanthus as restricted includes two incompletely differentiated 
groups to which the following new names are applied: 

Bennettia (genotype Alecto bennetti J. Miller, 1841). 

Validia (genotype Comatula rotalaria Lamarck, 1816). 

The following names are included in the synonymy of Comanthus (Gontantham) 
rotalaria (Lamarck): rotalaria, parvicirra, timorensis, wahlbergui, brevicirra, trachy- 
gaster, intricata, mertensi, armata, polymorpha, simplex, meyeri, mutabilis, annotea, 
elongata, simplex (2), quadrata, guttata, orientalis, and helianthus. 

The variation in the length of the anterior arms in Comatula pectinata and their 
occasional extreme attenuation are described, and specimens of that species with 
more than 10 arms are recorded. 

The new family Colobometridae is created to include the genera Oligometra, 
Cyllometra, Colobometra, and Cenometra. 

The new species included are: 


Amphimetra formosa. Colobometra vepretum. 
Heterometra aspera. Stenometra dorsata. 


Amphimetra formosa is not described; the first reference shows that the species 
is based upon a specimen dredged at Albatross station 5138, Philippine Islands, and at 
first considered conspecific with A. discoidea from Queensland; a detailed description 
was drawn up for publication in volume 36 of the Proceedings of the United States 
National Museum, and it was assumed that this description would appear before the 
report upon the Copenhagen collections, but it was later withdrawn. A specimen 
was recorded in the Copenhagen collection from Singapore and its essential characters 
given; the characters distinguishing this form from A. discoidea are also given. 

Stenometra dorsata is not described, but the characters of two of the specimens 
are given. It is the Japanese species previously recorded as (Stenometra) quinque- 
costata of P. H. Carpenter. 

A list of the 24 species of comatulids collected in shallow water at Singapore by 
Mr. Svend Gad is appended; 2 additional species known from Singapore are cited; 
and 13 additional genera, undoubtediy including shallow water species in the same 
region, are given. 

In a paper published in January, 1910, the origin of the muscular articulations 
of the crinoids was discussed; the muscle pairs in the crinoids were assumed to be 
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as a whole homologous with the longitudinal muscles of the echinoids (Echinothuridae) 
and holothurians. Since the ligaments of the syzygies are identical in structure 
with those of the dorsal ligament bundles of the muscular articulations, the breaking 
apart of the syzygies is assumed to result automatically from any stimulus, such as 
panic, which causes the ventral muscles to become inert and the dorsal ligament 
fibers to contract to the fullest extent, this contraction being accompanied by a 
much less contraction of the syzygial fibers which, being very short and normally 
under more or less tension, are torn across. In adolescent autotomy the syzygies 
are assumed to be broken across by growth changes. 

A new comatulid from the Solomon Islands, Colobometra diadema, was described 
on March 23. 

In one paper published in April the similarity of the nervous system of the 
crinoids to that of the arthropods was discussed, and in another the pentamerous 
symmetry of the crinoids was considered. It was pointed out that in the case of 
4-rayed comatulids it is always the anterior ray that is missing, and that therefore 
5-rayed examples are the equivalent of 4-rayed individuals plus the addition of half 
of a pair of appendages between the two of the anterior pair. It is suggested that 
the 5-rayed condition may have arisen in this way from a 4-rayed bilaterally sym- 
metrical ancestor, and a step in this direction is seen in the case of those 5-winged 
insects (a 5-winged specimen of Platysamia cecropia is figured) in which the additional 
wing is inserted in advance of one of the wings of the anterior pair. It is stated 
that larval echinoderms are as extraordinarily specialized as the adults, but along 
radically different lines, and therefore they must be treated almost as a different 
class of animals from the adults, specialized along entirely different lines and fitted 
for an entirely different mode of life. 

In a third paper published in April attention was called to the striking similarity 
between the side- and covering-plates of the crinoids and the scutes developed in 
winter along the sides of the toes in the ruffed grouse (Bonasa wmbellata) to increase 
the area of the foot. It is suggested that the adambulacral plates in the crinoids 
serve in the same way to increase the area upon which minute animals in falling 
would be conducted to the mouth, and further that the prevalence of these plates 
in the crinoids of deep water and their almost entire absence in the crinoids of the 
littoral may be due to the fact that, while the former depend chiefly for their food 
upon dead animals falling from above, the latter subsist upon living microplankton, 
which naturally would recoil from contact with these plates. 

The phylogenetic interrelationships of the recent crinoids (considered entirely 
apart from the fossil species) were considered in a paper published on May 3. The 
characters used are almost entirely those found in the column. The groups in 
phylogenetic sequence are: 

Holopodida: 

Holopus. 
Ptilocrinida: 
First group— 
Rhizocrinidae (Rhizocrinus; Bathycrinus). 
Phrynocrinidae (Phrynocrinus). 
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Ptilocrinida—Continued. 
Second group; Hyocrinoida— 
Ptilocrinidae (Ptilocrinus; Calamocrinus). 
Hyocrinidae (Hyocrinus; Gephyrocrinus). 
Comatulida: 


Pentacrinitidae. 
Comatulida. 


Hyocrinus is assumed to possess the simplest type of column. 

The comatulids and pentacrinites are considered to be on essentially the same 
phylogenetic plane; in the former the column is suppressed, while in the latter it 
undergoes excessive development. 

The reduction of the calyx plates in the comatulids and pentacrinites from their 
primitive status as elements of a capsule inclosing the visceral mass to the status 
of a platform consisting of three alternating circlets of five plates each superposed 
upon each other is explained. It is pointed out that a parallel metamorphosis has 
taken place in Bathycrinus, but here the plates have moved directly inward toward 
the chief axis of the animal forming a column on the distal end of which the visceral 
mass rests. 

Through Dr. W. Weltner and Dr. R. Hartmeyer, the collections of the Berlin 
Museum, including such of Miiller’s types as are in that institution, had been sent 
to me, and among them I found the specimen described as Alecto purpurea, which was 
redescribed and figured on May 27. That it is a valid species was shown by a large 
number of specimens included in the collection of the Australian Museum, which 
had also been sent to me through the courtesy of Dr. R. Etheridge, jr. 

On June 6 the origin of certain types of crinoid stems was discussed. Attach- 
ment by a primitive central plate which increases in size (as in Holopus) was assumed 
to be followed by fracture and a subsequent free existence (as in Hdriocrinus) or by 
the breaking of the stem in so far as its calcareous structure is concerned, the resultant 
parts maintaining organic continuity, a process which may be indefinitely repeated, 
resulting in a series of columnals with the fulcral ridges on the two ends alternating 
in direction; in other words, a column comparable to that of Rhizocrinus, Bathy- 
crinus, or the young of Antedon. Such a column in its primitive form is limited in 
size through mechanical considerations; to counteract these the individual columnals 
may become greatly shortened (as in Phrynocrinus), the fulcral ridges on either end 
of each columnal may depart only slightly in direction (as in Platycrinus), or the 
original fuleral ridge may disintegrate, each half breaking up longitudinally and 
spreading out fan-like, the two figures eventually uniting to form an articular sur- 
face composed of numerous uniform radiating lines. The columnals of the pen- 
tacrinites are of the last type, modified by being molded or cast into petaloid sectors 
by the under surface of the basals against which they are formed. In a footnote 
mention is made of a new genus, Proisocrinus, in which the lower part of the column 
resembles that of Calamocrinus, the upper that of Jsocrinus. 

On June 7 a new comatulid, Compsometra lacertosa, was described from Australia, 
and on June 18 the species of Antedon occurring at Trieste was given the name of 
Antedon adriatica, and various points regarding the other species of the genus were 
discussed. On August 6 a new genus of stalked crinoid, Proisocrinus, with the type 
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species P. ruberrimus, was described, and on January 11, 1911, another new genus of 
stalked crinoid, Thalassocrinus, with the type species Th. pontifer, related to Gephy- 
rocrinus. 

In 1906 Mr. Henry W. Nichols had published an analysis of the skeleton of a 
specimen of Metacrinus rotundus, in which he found 11 per cent of magnesium car- 
bonate. This relatively high percentage of magnesium carbonate had attracted my 
attention, and I sent specimens of Metacrinus rotundus and Heliometra glacialis var. 
maxima to Prof. F. W. Clarke, of the United States Geological Survey, for analysis 
to verify Nichols’ figures. The results of the analyses were published by myself 
on January 11, 1911. 

On February 15 the third paper on the crinoids collected by the Albatross in 
Philippine waters appeared. In this paper 59 species were recorded, of which 24 
were described as new; the latter were: 


Comissia dumetum. Asterometra cristata. 
Comissia hispida. Cosmiometra philippinensis. 
Comaster fruticosus. Crotalometra propinqua. 
Comaster (?) horridus. Crotalometra infelix. 
Comaster (2) scitulus. Thalassometra hirsuta. 
Zygometra pristina. Stenometra cristata. 
Catoptometra ophiura. Pachylometra septentrionalis. 
Selenemetra viridis. Pachylometra luna. 
Epimetra nympha. Pachylometra selene. 
Oligometra gracilicirra ornata. Chlorometra robusta. 
Calometra alecto. Tridometra melpomene. 
Asterometra magnipeda. Toxometra paupera. 


Psathyrometra parva. 


One of the above, Pachylometra septentrionalis, is from southern Japan and is 
the specimen recorded in the report on the Owston collection under the name of 
Charitometra distincta. 

The new genera described were: 

Selenemetra (genotype Selenemetra viridis, sp. nov.). 

Epimetra (genotype Epimetra nympha, sp. nov.). 

Toxometra (genotype Toxometra paupera, sp. nov.). 

The very peculiar articulation between the ossicles of the IBr series in Zygometra 
pristina was described in detail. 

On March 15 there appeared a memoir on the recent crinoids of the coasts of 
Africa based upon a review of all the African material in the European museums, 
as well as upon a compilation of all the published records. In the introduction the 
history of the development of the African fauna is traced in detail and the zoogeo- 
graphic aspects of the region are explained. 

The African crinoid fauna falls into five divisions, as follows: 

1. The European division, including the Mediterranean coast and the northwest 
coast of Morocco, and Madeira; this falls into two subdivisions: 


F (a) The Mediterranean subdivision, comprising the coast of the Mediterranean, 
an 
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(b) The Huropean-Atlantic subdivision, extending on the Atlantic coast from 
Madeira and Morocco northward; 

2. The South European-Northwest African-Antillean division, extending from 
Madeira and Morocco northward to the Bay of Biscay and westward to and including 
the Caribbean Sea; 

3. The West African-South American division, including the coast south of 
Morocco and the opposite coast of Brazil, with the intervening islands; 

4. The Southeast African division, extending from Mombasa to Cape Town, and 
eastward to include Madagascar, the Seychelles, Réunion and Mauritius, and the inter- 
vening islands eastward to the Chagos Archipelago; the southern part of this division, 
comprising the coasts of Cape Colony and Natal, forms the Cape subdivision; and 

5. The Northeast African division, extending from Somaliland northward 
throughout the Red Sea and eastward to the Persian Gulf. 

The West African-South American division is an attenuated offshoot from the 
South European-Northwest African-Antillean division, which itself is derived from 
the Southeast African division, the last the somewhat modified southwestern extremity 
of the great Indo-Pacific-Japanese faunal area. The European faunal division is 
probably an attenuated offshoot from the Northeast African division, which itself is 
the considerably modified northwestern extremity of the great Indo-Pacific-Japanese 
faunal area. 

A comparative table showing the West Indian comatulid genera and the corre- 
sponding East Indian genera is given; included among the West Indian genera is 
Analcidometra, paired with Stephanometra, a nomen nudum. 

It is stated that the crinoid fauna of the entire west coast of North and South 
America is Magellanic in its affinities, in striking contrast to the conditions in the 
Caribbean Sea. No crinoid appears ever to have passed the Isthmus of Panama in 
either direction, and there is not even a subfamily common to the two sides. 

The previously described species recorded are: 


Comatella maculata. Thalassomeira lusitanica. 
Capillaster multiradiata. Thalassometra omissa. 
Comanthus (Bennettia) wahlbergit. Thalassometra multispina. 
Comanthus (Validia) parvicirra. Pachylometra sclateri. 
Heterometra savignit. Antedon bifida. 
Stephanometra marginata. Antedon mediterranea. 
Stephanometra indica. Antedon hupferr. 
Dichrometra protectus. Lepiometra celtica. 
Dichrometra palmata. Leptometra phalangium. 
Dichrometra klunzingert. Pentametrocrinus altanticus. 
Dichrometra flagellata. Endoxocrinus wyvillethomsoni. 
Cenometra emendatrix. Gephyrocrinus grimaldin. 
Tropiometra carinata. Bathycrinus aldrichianus. 
Tropiometra picta. Bathycrinus gracilis. 
Crotalometra magnicirra. Bathyerinus perrieri. 
Crotalometra porrecta. Bathycrinus recuperatus. 
Crotalometra flava. Rhizocrinus parfaiti. 


Rhizocrinus chuni. 
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The record of Comatella maculata is based upon the specimen recorded by Bell as 
Actinometra multiradiata, which was examined in the British Museum. 

Notes are included which were taken from the African specimens of Capillaster 
multiradiata in the Paris Museum. 

Comanthus wahlbergii is shown to be a valid species, and the differential characters 
are given from specimens in the British Museum. 

‘Antedon emendatriz Bell is identified as a species of Cenometra, and the Antedon 
spicata recorded by Bell is the same species. 

From a study of the original specimens in the Paris Museum, Gay’s Comatula 
picta is identified as Tropiometra picta, and the differential characters between this 
form and 7’. carinata are given. 

The new species described are: 


Capillaster multiradiata coccodis- Decametra mébiust. 

toma. Decametra modica. 
Comissia ignota. Decametra alaudae. 
Amphimetra africana. Oligometra serripinna occidentalis. 
Oraspedometra ater. Tropiometra encrinus. 
Craspedometra madagascarensis. Cosmiometra gardineri. 
Heterometra joubini. Tridometra mauritiana. 
Heterometra graviert. Tridometra aegyptica. 
Colobometra chadwicki. Perometra afra. 


Comissia ignota was recorded in the Alert report merely under the generic name 
Actinometra, and was found in the British Museum labeled ‘“ Actinometra pectinata.” 

Colobometra chadwicki is the species recorded by Chadwick from Suez under the 
name of Antedon serripinna. 

Undetermined species of Neocomatella, Comanthus, and Dichrometra were recorded, 
and 19 records of unidentifiable species are reproduced. 

Thirteen pentacrinoids of Comanthus wahlbergii are noted as having been studied 
in the British Museum. 

The new generic name Decametra appears; no diagnosis is given, but three new 
species—mébiusi, modica, and alaudae—are described as belonging to the genus; 
D. informis and D. taprobanes are also mentioned. 

In an appendix a species listed under a new name, Oligometra serripinna var. 
electrae (nomen nudum), is recorded from the Red Sea, and four newspecies are recorded 
from northwest of Socotra—three under the generic names only and the fourth as 
Cyclometra flavescens (nomen nudum). 

On May 15 a new genus, Cyclometra, was described to which two species were 
assigned, C. flavescens, sp. nov. (the genotype) and C. clio (Antedon clio A. H. Clark, 
1907). On the same date it was suggested that the recent stalked crinoid mentioned 
by Sir Richard Owen as having been obtained in 8 fathoms was probably an 
Umbellularian. 

The collection of the Leyden Museum, specimens in which had previously been 
described by Johannes Miller in 1841 and by P. H. Carpenter in 1881, was discussed 


in a paper published in May. Carpenter’s Actinometra robustipinna was found to 
be a species of Himerometra. 
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In a short paper published in May a new comatulid, Comissia pectinifer, was 
described from Christmas Island, and a list of the known species of the genus was 
appended, and in June the hypothetical development and inherent characters of a 
genus were discussed. 

On June 24 two papers appeared; in the first of these the structure of the species 
of Comaster was considered and a new species, Comaster taviana (previously referred 
to as Phanogenia carpenter’) was described; and in the second the reasons for believ- 
ing Marsupites to be a comatulid and closely related to Uintacrinus are given in 
detail. 

In August the comparative age of the recent crinoid faunas was considered on 
the basis of the inherent characteristics of each faunal unit. 

On August 19 a paper was published on the nervous system and the symmetry 
of the crinoids. The crinoidal nervous system is in effect composed of five interradial 
nerves and their derivatives, each of these nerves being comparable to a single double 
ventral nerve cord of an arthropod or annelid. The chiasmas within the axillaries 
appear to be repetitions of the nerve branchings within the calyx. The circumoral 
nerve ring and the ambulacral nerves together are the equivalent of the supraoesoph- 
ageal ganglion in the annelids or the arthropods. Each axillary is a sort of dissociated 
radial. The five divisions of the body in the echinoderms consist of the five inter- 
ambulacral areas plus half of the ambulacral area on either side. The echinodermal 
skeleton was originally merely a spicular layer developed in the mesoderm of the 
body wall. 

The next article to appear was an account of the collection of crinoids of the Paris 
Museum previously studied by Lamarck, J. Miiller, and P. H. Carpenter and containing 
types of additional species described by Guettard, d’Orbigny, Perrier, Koehler, and 
Vaney, as well as many specimens named, though not described, by Valenciennes. 

Lamarck’s Comatula rotalaria was found to be the same as the species described 
by P. H. Carpenter as Actinometrajukesii and by Bell as Actinometra paucicirra, and 
therefore entirely different from the Actinometra rotalaria (= Comanthus parvicirra) 
of the Challenger report. The history of Miiller’s Alecto multifida was given in detail, 
and the type specimen was redescribed. Miiller’s Alecto philiberti was found to be 
the same as the subsequently described Amphimetra mortensent. Bell’s Antedon 
bidens proved to be the same as Lamarck’s Comatula adeonae. As was suspected at 
the time it was described, Pétilometra dorcadis proved to be a synonym of Miiller’s 
Comatula macronema,; the cirri of macronema and of the corresponding species (miller?) 
from southeastern Australia were figured. 

The comatulids brought back by the French scientific mission to Cape Horn 
were described. 

The new species included were: 


Heterometra joubini. Oligometra caledoniae. 
Heterometra graviert. Trichometra delicata. 


During a visit to Hamburg in the summer of 1910 Prof. W. Michaelsen asked 
me to undertake the study of the crinoids which he and Dr. R. Hartmeyer had col- 
lected in Western Australia. I had just completed a monograph on the crinoids of 
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Australia for the Australian Museum, but had not been able to examine any Western 
Australian material excepting the two or three specimens recorded in the Gazelle 
report, and so this offer was more than usually attractive. 

The report upon Doctor Michaelsen’s collection begins with a detailed history 
of the work done in the region, with a bibliography, followed by a detailed discussion 
of the faunal relationships of the Australian coasts and an annotated list of the 
species represented. These are the following: 


Oomatulella brachiolata. Comanthus (Vania) annulata. 
Comatula purpurea. Zygometra microdiscus. 
Comaster typica. Zygometra elegans. 
Comantheria briareus. Amphimetra discoidea. 
Comanthina belli. Dichrometra tenera. 
Comanthus (Bennettia) trichoptera. Piilometra macronema. 


Compsometra incommoda. 


The generic name Comatulella is new, but it appears merely in combination with 
(Comatula) brachiolata of Lamarck. 

Comatulella brachiolata, previously known only from Lamarck’s original descrip- 
tion and Miiller’s description of Alecto rosea, is discussed in great detail on the basis 
of a specimen from Port Phillip in the British Museum and others in the present 
collection from Koombana Bay and (?) vicinity of Perth. 

It is pointed out that many species inhabiting relatively cold water differ from 
the comparable species inhabiting warmer water in having short and stout arms 
and short-segmented cirri. While cold appears to delay the metabolic processes 
so that the formation of the skeleton outstrips the growth of all the other structures, 
causing the arms to become short and stout, warmth seems to attain the same end 
by inducing a very rapid and early development of the sexual products which hinders 
the development of all the other structures, though it has no effect upon the skeleton 
formation. Whereas arm shortening by cold progresses equally on all the arms, 
arm shortening by warmth-induced sexual maturity affects, in the Comasteridae, 
the posterior arms first and is very often entirely confined to them. This is said 
to be due to their relative remoteness from the ring systems about the excentric 
mouth. Attention is called to the “pseudo-biserialism”’ in the arms of Comatulella 
brachiolata. 

A specimen of Dichrometra tenera with 7 rays and 57 arms is recorded. 

Young specimens of Ptilometra macronema are described. Antedon wilsoni of 
Bell and Himerometra paedophora of H. L. Clark are the young respectively of 
Pt. macronema and Pt. miilleri. 

The memoir ends with a list showing the association of species and a list of the 
unidentified crinoids reported from Western Australia. 

The genus Ptilometra is placed under the family Thalassometridae instead of 
under the family Tropiometridae as previously. 

The monograph on the recent crinoids of Australia, based on the collections of 
the Australian Museum at Sydney, appeared on August 17. In the introduction the 
importance of the study of the recent crinoids is emphasized and the present status 
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of the subject is outlined. A detailed history of the development of the knowledge 
of the Australian crinoid fauna is given. The zoogeographic relationships of the 
Australian coasts are discussed and the past history of the recent crinoid faunas is 
sketched. 

Keys are given to all the Australian families, genera, and species. 

The family Tropiometridae is restricted to cover the genus Tropiometra only; 
Ptilometra, Pteromeira, and Asterometra are assigned to the Thalassometridae, and a 
new family, Calometridae, is created for the genus Calometra. The subfamily Chari- 
tometrinae is raised to family rank. 

The new generic name Solanometra appears; there is no diagnosis, but the geno- 
type, Antedon antartica P. H. Carpenter, is mentioned. 

Vania, a new specific group in the subgenus Comanthus, is diagnosed with the 
genotype Alecto parvicirra J. Miller. The intent of Vania is identical with that 
of Validia, which it replaces. The genotype of Validia was given as Comatula 
rotalaria Lamarck, on the strength of Carpenter’s description of Actinometra rotalaria 
in the Challenger report; but examination of Lamarck’s types at Paris showed his 
rotalaria to be a very different animal from that called rotalaria by Carpenter. 

A new species, Comatula etheridgei, is described from specimens in the British 
Museum. E 

The name Zygometra comata is proposed for the species recorded from Singapore 
under the name of Z. fluctuans; examination of the type of fluctuans in the British 
Museum shows that it is the same as Z. elegans. 

Antedon wilsoni Bell and Ptilometra dorcadis are synonyms of Ptilometra macro- 
nema; Himerometra paedophora H. L. Clark is a synonym of Pt. miilleri. 

The memoir ends with a list of unidentifiable records, a complete bibliography, 
and a reprint of Wilton’s article describing Encrinus australis from Newcastle, New 
South Wales. 

On March 19, 1912, two papers appeared. In the first a new genus, Nawma- 
chocrinus (genotype Naumachocrinus hawaiiensis), related to Phrynocrinus was 
described, and in the second 17 new comatulids of the families Comasteridae and 
Zygometridae from the collections of the Dutch steamer Siboga were established. 
These were: 


Capillaster gracillirra. Comaster sibogae. 
Capillaster tenuicirra. Comaster pulcher. 
Comissia littoralis. Comantheria weberi. 
Comissia parvula. Comantheria rotula. 
Comissia gracilipes. Comanthus crassicirra. 
Comissia spinosissima. Zygometra punctata. 
Comatula tenuicirra. Eudiocrinus junceus. 
Cominia australis. Eudiocrinus pinnatus. 


Eudiocrinus venustulus. 


A new genus also was proposed, Palaeocomatella (genotype Actinometra difficilis 
P. H. Carpenter, 1888). 
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The six new species of Charitometridae in the Siboga collection were described 
on April 13; these were: 


Pachylometra crassa. Glyptometra timorensis. 
Pachylometra helius. Strotometra priamus. 
Pachylometra fragilis. Strotometra ornatissumus. 


Eleven new species of the families Calometridae and Thalassometridae were 
described on April 23; these were: 


Neometra sibogae. Thalassometra margaritifera. 
Calometra diana. Thalassometra perplexa. 
Pterometra venusta. Crotalometra sulcata. 
Thalassometra marginalis. Crotalometra vera. 
Thalassometra magna. Cosmiometra helene. 


Stenometra acuta. 


Neometra, used as a generic name in the description of Neometra sibogae and 
appearing in the text in combination as Neometra multicolor, is new. 

A paper on the crinoids of the Solomon Islands appeared on April 26, and another 
on a small collection from the Indian Ocean on July 10. In the latter the following 
new species are described: 


Zygometra andromeda. Oligometra intermedia. 
The following nomina nuda occur: 


Heterometra pulchra. Psathyrometra major. 
Prometra brevicirra. Psathyrometra inusitata. 


The generic name Prometra is new. 
, Eleven new comatulids from the Siboga collections belonging to the families 
Himerometridae, Mariametridae, and Colobometridae were described on June 29. 
These were: 


Amphimetra propinqua. Cyllometra gracilis. 
Selenemetra tenuicirra. Decametra mylitta. 
Mariametra tenwipes. Prometra laevipinna. 
Mariametra tuberculata. Prometra minima. 
Dichrometra tenuicirra. Prometra parva. 


Oligometra marginata. 


Decametra mollis, which is compared with D. mylitta, is a nomen nudum. 
Included in the collections made by the German South Polar (Gauss) Expedi- 
tion was a large series of the pentacrinoid young of Promachocrinus kerguelensis. 
A preliminary study of these and of other pentacrinoids at hand, especially penta- 
crinoids of Comactinia meridionalis, showed that the so-called anal in the pentacrinoid 
larvae of the recent comatulids is in reality the radianal of the fossil forms. Anal x 
is represented in the pentacrinoid larvae of the comatulids by a posterior interradial 
which gives rise to an additional post-radial series, as in Thaumatocrinus renovatus 
and in six-rayed specimens of other species, or by a minute plate which is quickly 
resorbed; in the recent forms it is repeated in all the interradial areas. Thawmato- 
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crinus renovatus is merely the young of Decametrocrinus abyssorum. ‘The solid plating 
of the disk which appears in the young of certain forms concurrently with the disap- 
pearance of the orals, quickly to be resorbed, is the transient vestige of the condi- 
tion which developed into the solid dome of the Camerata. These conclusions were 
published on July 19. 

On November 7 an account appeared of the crinoids of the Natural History 
Museum at Hamburg, a very important collection containing the types of many 
species described by P. H. Carpenter and by Hartlaub, the original of Loyén’s 
Hyponome sarsii, many interesting specimens from Spitzbergen, the Magellanic 
region and Ternate, and part of the old collection of the Museum Godeffroy previously 
studied by Liitken. The new species described were: 


Dichrometra flagellata var. afra. Petasometra helianthoides. 
Euantedon sinensis. 


The new genera established were: 

Petasometra (genotype Antedon clarae Hartlaub, 1890). 

Euantedon (genotype Antedon moluccana A. H. Clark, 1912). 

Actinometra belli P. H. Carpenter is transferred from Comanthina to Comaster. 

Antedon tenera Hartlaub, 1890, and Antedon reginae Bell, 1884, are placed in 
the synonymy of Dichrometra gyges (Bell). 

Tropiometra macrodiscus (Hara) is recognized as distinct from 7. afra (Hartlaub). 

The combination Solanometra magellanica appears for the first time. 

In April descriptions of the new species contained in the Siboga collection belong- 
ing to the families Antedonidae and Atelecrinidae were published. These new species 
were: 


Antedon moluccana. Psathyrometra inusitata. 
Compsometra iris. Psathyrometra anomala. 
Compsometra parviflora. Nanometra clymene. 
Compsometra longicirra. Trichometra delicata. 
Compsometra gracilipes. Trichometra brevipes. 
Tridometra (Eumetra) aphrodite. Thaumatomeira aleyon. 
Iridometra gracilis. Thaumatometra thysbe. 
Toxometra purpurea. Atopocrinus sibogae. 
Psathyrometra major. Atelecrinus sulcatus. 
Psathyrometra minima. Atelecrinus anomalus. 


The new genus Atopocrinus (genotype Atopocrinus sibogae, sp. nov.) was described. 

The separates of this paper were lost in the sinking of the Titanic. 

In a paper published on November 19 attention was called to the apparent 
occurrence of five distinct nodes or centers of abundance in the bathymetrical distribu- 
tion of the recent crinoids which are in their distribution roughly inversely proportion- 
ate to the decrease in temperature with depth. 

On the following day there appeared a description of the recent crinoids contained 
in the collection of the Berlin Museum. In the introduction the history of the 
collection is given together with a list of all the records published based upon the 
included specimens. A complete bibliography is appended. 
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The new species described are— 
Comissia hartmeyert. Tropiometra audouini. 


Tropiometra audouini is compared with T. indica (new name) from Ceylon. 

Dichrometra palmata is stated to be confined to the Red Sea; the individuals from 
Singapore and New Guinea recorded as palmata represent in reality D. protectus. 

Hartlaub’s Antedon klunzingeri is a synonym of D. palmata, and Carpenter’s 
Antedon quadrata is a synonym of Heliometra glacialis. 

The complete report upon the crinoids of the Indian Museum, including the 
Investigator collections, appeared on November 22 as a comprehensive memoir on the 
crinoids of the Indian Ocean, or rather of the entire Indo-Pacific-Japanese faunal 
region, including an historical introduction, a minute analysis of the fauna, a detailed 
discussion of the zoogeography, by regions and by groups, keys to the orders, families 
and genera, and a complete bibliography. 

In this the three subfamilies of Himerometridae, Himerometrinae, Stephano- 
metrinae, and Mariametrinae, were raised to family rank. 

The following new genera were described: 

Oreometra (genotype Oreometra mariae, sp. nov.). 

Neometra (genotype Antedon multicolor A. H. Clark, 1907). 

Gephyrometra (genotype Antedon versicolor A. H. Clark, 1907). 

Pectinometra (genotype Antedon flavopurpurea A. H. Clark, 1907). 

Comastrocrinus (genotype Hypalocrinus springert A. H. Clark, 1909). 

The following new species were described: 


Himerometra sol. Thalassometra marginata. 
Decametra arabica. Stiremetra carinifera. 
Oligometra concinna. Trichometra plana. 

Oreometra mariae. Metacrinus batheri var. gracilis. 


Comatella decora. 


The following new names were proposed: 

Himerometra pulcher (for Himerometra robustipinna A. H. Clark, 1908, not 
Actinometra [Himerometra} robustipinna P. H. Carpenter, 1881). 

Craspedometra amboinae (for Antedon ludovici Hartlaub, 1891, in part). 

In an appendix additional species received after the main part of the work had 
gone to press are recorded, and the following new forms are described: 


Comissia chadwicki. Dichrometra ciliata. 
Eudiocrinus gracilis. Colobometra (Prometra) brevicirra. 
Heterometra pulchra. Oligometra serripinna var. erinacea. 


The new subgenus Prometra (genotype Colobometra chadwicki A. H. Clark, 1911) 
is established. 

In April, 1913, a supplement to the report upon the crinoids of Western Australia 
collected by Doctors Michaelsen and Hartmeyer was published, and at about the 
same time a paper on a collection of crinoids from the waters about Ireland appeared. 
In the latter the following new species were described: 


Trichometra hibernica. Atelecrinus helgae. 
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On June 30 a revision of the family Mariametridae was published in which the 
family Pontiometridae was suppressed, and the following genera were recognized : 

Pontiometra (genotype Antedon andersoni P. H. Carpenter, 1889). 

Oxymetra (genotype Antedon erinacea Hartlaub, 1890). 

Iiparometra, gen. nov. (genotype Himerometra grandis A. H. Clark, 1908). 

Lamprometra, gen. nov. (genotype Antedon imparipinna P. H. Carpenter, 1882). 

Dichrometra (genotype Alecto flagellata J. Miiller, 1841). 

Mariametra (genotype Himerometra subcarinata A. H. Clark, 1908). 

The bathymetrical and geographical range of each genus is given, together with 
a list of the included species. The family is redefined, and a key to the genera is 
included. 

In a paper published in July the relationships between the recent crinoids and 
their environment and between the recent and the fossil species were considered in 
great detail, particular attention being paid to the stalked forms. Hyocrinus, 
Thalassocrinus, Gephyrocrinus, Calamocrinus, and Ptilocrinus, together with Tetra- 
crinus and Plicatocrinus, were placed in the Hyocrinidae, and Proisocrinus and 
Carpenterocrinus were considered as equivalent to certain forms in the comprehensive 
genus Millericrinus. 

A very detailed revision of the genus Himerometra appeared on November 25. 

Dr. Charles R. Eastman was preparing a new edition of the Zittel-Eastman 
“Paleontology,” and he requested Mr. Frank Springer and the author to write the 
section dealing with the crinoids. The classification of the recent crinoids had been 
built up on the basis of the recent forms alone, quite regardless of their fossil rela- 
tives, and it thus became necessary to harmonize the treatment of the two sections 
of the group, which proved to be a matter of no little difficulty. 

All the recent types were assigned to the order Articulata, which was redefined, 
and the following families, each considered in detail and redefined, were accepted: 

1. Bourgueticrinidae (including Bouwrgueticrinus, Mesocrinus, (?)Dolichocrinus, 
Rhizocrinus, Bythocrinus, Democrinus, Bathycrinus, and Monachocrinus). 

2. Phrynocrinidae (including Phrynocrinus and Nauwmachocrinus). 

3. Apiocrinidae (including Apiocrinus, Millericrinus, Guettardicrinus, Dado- 
crinus, Holocrinus, Achrochordocrinus, Proisocrinus, and Carpenterocrinus). 

4, Pentacrinidae: 

Section A: Pentacrinids (Pentacrinus, Isocrinus, Balanocrinus, Austino- 
crinus, Cenocrinus, Endoxocrinus, Metacrinus, Hypalocrinus, and 
Comastrocrinus). 

Section B: Thiolliericrinids (Thiolliericrinus). 

Section C: Comatulids— 

Tribe 1: Innatantes— 
Subtribe A: Marsupitids (Marsupites). 
Subtribe B: Uintacrinids (Uintacrinus). 
Tribe 2: Oligophreata. 
Tribe 3: Macrophreata. 

5. Plicatocrinidae (including Plicatocrinus, Hyocrinus, Gephyrocrinus, Thalas- 

socrinus, Ptilocrinus, and Calamocrinus). 
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6. Saccocomidae (Saccocoma). 

7. Eugeniacrinidae (Zugeniacrinus, Tetracrinus, Gammarocrinus, Gymnocrinus, 
Phyllocrinus, Torynocrinus, T: rigonocrinus, and Hudesicrinus). 

8. Holopidae (including Cotyloderma, Cyathidium, and Holopus). 

The generic name Monachocrinus is new; the chief characters and the range are 
given, but no species are mentioned. wi 

The chief feature of interest in this classification is the recognition of the fact 
that the pentacrinites and the comatulids form two groups which are in every way 
strictly parallel and of substantially the same phylogenetic value, though departing 
in exactly opposite directions from the parent stock. The pentacrinites are character- 
ized by excessive stem growth; the larval stem is lost at a very early age, but new col- 
umnals are continuously formed with great rapidity, so that a stem of enormous 
length results. The distal portion of this stem is continually dying away, so that the 
actual length of the stem in any individual is but a fraction of the entire length 
which has been formed during growth. In living comatulids the larval stem is 
similarly lost; but after this takes place no additional columnals are formed; stem 
growth continues within the single columnal which remains attached to the calyx; 
this becomes greatly enlarged and puts forth numerous cirri. Comatulids may be 
described as pentacrinites in which the entire stem is reduced or limited to the 
compass of a single columnal, and in which the cirri (when present), unable to 
arrange themselves in whorls on regularly spaced nodals, are closely packed together 
on a single nodal. 

The genus Thiolliericrinus is exactly intermediate between the pentacrinites and 
the comatulids; the stem is developed just to the point at which the two groups diverge, 
at that point ceasing further growth, as in the comatulids, but being retained as in 
the pentacrinites. The structure of the stem is the same as that of the larval stem 
of the pentacrinites and of the comatulids. 

The pentacrinites and comatulids are the dominant crinoid forms in the modern 
fauna. The latter especially are extremely numerous and exist in a vast array of 
diverse types, none of which, however, depart in any great degree from the general 
structure of the group, so that their classification necessitates the creation of numerous 
subfamilies, families, and higher groups which are not systematically comparable to 
similar groups in the stalked forms. 

We were not satisfied with the disposition made of the family Plicatocrinidae, 
which we regarded as provisional. On December 4 the present author published a 
paper in which this family was definitely assigned to the Inadunata and placed at 
the end of the series of families in that order, beyond the Poteriocrinidae. With 
the addition of the Plicatocrinidae the geological range of the Inadunata is extended 
from the Ordovician to the recent seas, in which it is the only palaeozoic crinoid order 
stillrepresented. Mr. Springer, in a footnote, concurred with the conclusions reached. 

An account of the recent crinoids, more especially the comatulids, in the British 
Museum was published on December 31. The general treatment is the same as in 
the preceding papers on the collections in European museums. 
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The following new species were described: 
Amphimetra flora. Hybomeira senta. 
The following new genus was described: 
Hybometra (genotype Hybometra senta, sp. nov.). 


The following new generic names appear: 

Oligometrides (no diagnosis; the name appears in combination as Oligometrides 
adeonae |Lamarck]). : 

Aglaometra (no diagnosis; the name appears in combination as Aglaometra valida 
[P. H. Carpenter] and Aglaometra incerta [P. H. Carpenter]). 

Anthometra (no diagnosis; the name appears in combination as Anthometra 
adriani |Bell]). 

Florometra (no diagnosis; the name appears in combination as Florometra magel- 
lanica [Bell]). 

The following new specific names are included: 

Neocomatella europaea (a few characters are given). 

Neocomatella atlantica (a few characters are given). 

Amphimetra papuensis (a few characters are given). 

Hathrometra norvegica (a few characters are given). 

On January 4, 1914, a preliminary paper was published showing the circulation 
of the abyssal water of the oceans as worked out from a study of the distribution of 
bottom living organisms, particularly crinoids; a much more detailed discussion of 
the same subject was published on February 25. 

The crinoids collected by the Australian fisheries steamer Endeavour on the 
coasts of Western Australia were described in a paper published in 1914. In this 
the following species were recorded: 


Capillaster sentosa. Zygometra elegans. 
Capillaster multiradiata. Amphimetra discoidea. 
Comatulella brachiolata. Tropiometra afra. 

Comatula purpurea. Neometra gorgonia, sp. nov. 
Comanthus (Vania) annulata. Neometra conaminis, sp. nov. 
Comanthus (Vania) parvicirra. Ptilometra macronema. 


In connection with the description of Neometra gorgonia and N. conaminis the 
genus Neometra is discussed in great detail, and the characters of all the included 
species are given. 

A series of papers now appeared containing a preliminary exposition of many 
points in the general biology of crinoids and of marine animals in general; the sub- 
jects dealt with were the relation between the recent crinoids and the temperature of 
their habitat (June 20 and December 4), the correlation between the bathymetrical 
and the geographical range of the recent crinoids, the Atlantic Ocean as primarily 
an inland sea, and the geographical divisions of the recent crinoid fauna. 

From time to time a considerable amount of study had been devoted to the corre- 
1ation between the marine and the terrestrial and the past and present faunas, and 
more or less extended observations on these subjects appeared in a series of papers 


56 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


on the distribution of animals and its bearing on the peopling of America (March, 
1912), Cambrian holothurians (August, 1913), the deep-sea and comparable faunas 
(July, 1913), nocturnal animals (February 25, 1914), and the geographical distribu- 
tion of the Onychophora (January 4, 1915). is ; 

Although no crinoids were obtained by the Hamburg expedition to West Africa, 
the author was requested by Dr. W. Michaelsen to prepare an account of the West 
African crinoid fauna for inclusion in the series of reports. This paper was published 
in 1914. In it the Atlantic crinoid fauna was analyzed and its probable origin dis- 
cussed in detail. The two genera represented in West Africa, Tropiometra and 
Antedon, especially the latter, were treated at some length. A key to the species 
of Antedon was given, followed by a list of these species with the range of each. The 
species recognized were: 


Antedon mediterranea. Antedon bifida. 
Antedon adriatica. Antedon moroccana. 
Antedon petasus. Antedon diibenii. 


Antedon hupferi. 


Antedon moroccana, though not specifically designated as such, is a new species. 

Following a series of papers on the broader aspects of the study of the recent 
crinoids—on the bathymetrical distribution of Arctic and Antarctic species (Feb- 
ruary 4), on certain aspects of the bathymetrical distribution of the various species 
(February 19), on the bathymetrical and thermal distribution of the comatulids 
occurring on the coasts of China and Japan (March 19), and on the correlation of 
phylogenetical specialization and bathymetrical distribution (May 4)—there was 
published on May 16 a monograph of the crinoids of the Antarctic based upon the 
material brought home by the German South Polar (Gauss) Expedition. 

In this monograph everything concerning the Antarctic crinoid fauna is included. 
An historical introduction tracing the development of the knowledge of the Antarctic 
crinoids is followed by a key to the Antarctic species and an annotated list of all the 
Antarctic forms with the complete synonymy and range of each and detailed descrip- 
tions of the specimens collected by the Gauss. 

The following new genus is described: 

Eumorphometra (genotype Humorphometra concinna, sp. nov.). 

The following new species are described: 


Psathyrometra antarctica. Eumorphometra concinna. 


The subfamily name Ptilometrinae, first used in the discussion of the relation 
between the recent crinoids and the temperature of their habitat, appears again, 
but is still undefined. 

The systematic significance of the family Pentacrinitidae is explained in detail. 
As here understood this family includes three groups—the pentacrinites, the thiol- 
liericrinites, and the comatulids; the last, though phylogenetically a minor offshoot 
from the main stem and in every way parallel to the other two, has become so enor- 
mously developed in the recent seas as to have acquired systematic interrelationships 


oneet the included species in all respects comparable to those within a normal 
class. 
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A revision of the family Bourgueticrinidae is included in which the following 
genera are recognized: 


Bathyerinus. Rhizocrinus. 
Llycrinus. Bythocrinus. 
Monachocrinus. Democrinus. 


A key to these genera is given, and the range of each is discussed in detail. 

The family Plicatocrinidae, including the recent genera Calamocrinus, Ptilo- 
crinus, Hyocrinus, Thalassocrinus, and Gephyrocrinus, is assigned to the order Ina- 
dunata, and the reasons for this are set forth at length. A key to the recent genera 
is given. 

The genus Promachocrinus is made to include the subgenera Promachocrinus, 
Solanometra, Florometra, and Anthometra, and its relationships with Heliometra and 
Cyclometra, as well as its probable origin, are discussed in detail. 

A list of the localities where species of Florometra have been collected, for the 
most part previously unpublished, is given, and the bathymetrical, thermal, and 
geographical distribution of the genus is considered. 

Keys to the genera of the subfamily Zenometrinae and to the five species of 
Thaumatocrinus are included. 

The faunas of South Africa, southern Australia, the Arctic Ocean, the more or 
less inclosed seas, and of the abysses are analyzed in their relation to the Antarctic 
fauna, and the sub-Antarctic fossil crinoids are listed. 

After a series of papers of more or less general interest, on the relationship 
between phylogenetic specialization and temperature among crinoids (June 19), on 
the recent crinoids which are congeneric with fossil species (July), on the relation 
between the maximum and the average bathymetric range and the mean and the 
average depth of habitat (July), on the distribution of crinoids on the coasts of 
Australia (1915), a phylogenetic study of the recent crinoids with special reference 
to the question of specialization through the partial or complete suppression of 
structural characters (August 19), and asymmetry among crinoids, the description 
of the first New Zealand crinoid was published on February 24, 1916. This was: 


Comanthus trichoptera benhami. 


In this paper the common south Australian comasterid is mentioned under the 
name of Comanthus (Cenolia) trichoptera. The name Cenolia is new, replacing the 
name Bennettia, preoccupied. 

On March 4 seven new echinoderm genera were described, including the four 
following crinoid genera: 

Comatonia (genotype Actinometra cristata [P. H. Carpenter, MS.] Hartlaub, 
1912). 

Austrometra (genotype Oligometra thetidis H. L. Clark, 1909). 

Cotylometra (genotype Oligometra gracilicirra A. H. Clark, 1908). 

Daidalometra (genotype Antedon hana A. H. Clark, 1907). 

97298—31 
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On June 6 three new crinoids were described from southern Japan, two of them 
from the collection of Prof. Franz Doflein which had been sent to the author for 


study. These were: 
Comantheria intermedia. Dichrometra doflem. 
Prometra owstoni. 


On October 19 six new genera of Thalassometridae and Charitometridae were 
diagnosed: 

Oceanometra (genotype Thalassometra gigantea A. H. Clark, 1908). 

Crossometra (genotype Pachylometra investigatoris A. H. Clark, 1909). 

Perissometra (genotype Antedon flexilis P. H. Carpenter, 1888). 

Monachometra (genotype Pachylometra fragilis A. H. Clark, 1912). 

Calyptometra (genotype Charitometra lateralis A. H. Clark, 1908). __ 

Chondrometra (genotype Chlorometra robusta A. H. Clark, 1911). ie 

A complete revision of the family Antedonidae appeared on March 4, 1917, in 
which the following subfamilies were recognized : 

Antedoninae (including Antedon, Compsometra, Mastigometra, Euantedon, Toxro- 
metra, Dorometra, Eumetra, Iridometra, Hybometra, Andrometra, and Argyrometra). 

Thysanometrinae (including Thysanometra and Coccometra). 

Perometrinae (including Perometra, Nanometra, Erythrometra, and Hypalometra). 

Heliometrinae (including Heliometra, Promachocrinus, Anthometra, Solanometra, 
Florometra, and Cyclometra). 

Zenometrinae (including Balanometra, Psathyrometra, Leptometra, Adelometra, 
Zenometra, Sarametra, and Humorphometra). 

Isometrinae (including Jsometra). 

Bathymetrinae (including Orthometra, Tonrometra, Fariometra, Trichometra, 
Hathrometra, Nepiometra, Phrizometra, Thaumatometra, and Bathymetra). 

Of the 40 genera assigned to the Antedonidae the following 9 were new: 

Dorometra (genotype Antedon nana Hartlaub, 1890). 

Andrometra (genotype Antedon psyche A. H. Clark, 1908). 

Argyrometra (genotype Iridometra crispa A. H. Clark, 1908). 

Sarametra (genotype Zenometra triserialis A. H. Clark, 1908). 

Orthometra (genotype Trichometra hibernica A. H. Clark, 1913). 

Tonrometra (genotype Antedon remota P. H. Carpenter, 1888). 

Fariometra (genotype Trichometra explicata A. H. Clark, 1908). 

Nepiometra (genotype Antedon laevis P. H. Carpenter, 1888). 

Phrivometra (genotype Antedon longipinna P. H. Carpenter, 1888). 

A new species was described, the second known from New Zealand: 


Argyrometra mortenseni. 


On March 31 four new echinoderms from the West Indies were described, among 
them two crinoids: 


Neocomatella ornata. Nemaster insolitus. 


On June 19 the family Bourgueticrinidae was revised, according to the plan 


indicated in the memoir on the crinoids of the Antarctic regions. The following new 
genus was described: 
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Monachocrinus (genotype Monachocrinus sexradiatus, sp. nov.). 
The following new species was described: 
Monachocrinus sexradiatus. 


Detailed keys to the subfamilies and genera of the family Antedonidae were 
published on October 4, and on May 16 in two separate papers a new Philippine 
comatulid, Prometra longipinna, was described, and the crinoid fauna of New Zealand 
and Tasmania was discussed. 

From New Zealand the following species were listed: 

Comanthus benhami A. H. Clark. Comanthus novaezealandiae, sp. nov. 
Argyrometra mortenseni A. H. Clark. 


and from Tasmania the following were given: 


Comanthus tasmaniae. 
Comanthus plectrophorum. 
Comissia spanoschistum. 
Austrometra thetidis. 


Ptilometra macronema. 
Cosmiometra dasybrachia. 
Compsometra incommoda. 
Metacrinus cyaneus. 


Comanthus novaezealandiae and Comanthus tasmaniae were described in detail. 

The classification of the comatulids was presented in full for the first time in 
the memoir on the unstalked crinoids of the Siboga expedition published in March, 
1918, and that of the stalked types was brought practically into its final form by a 
short paper published on March 4, 1919, in which Holopus was shown to be closely 
related to the pentacrinites and to the comatulids. 

Since the publication of the Siboga report there have been no changes in the 
classification of the comatulids by the present author. 

In 1917 Dr. Th. Mortensen published a preliminary description of a remarkable 
new genus and species of comatulid from the Antarctic which he called Notocrinus 
virilis. 'This was described in much greater detail in 1918, when it was made the 
type of a new family, the Notocrinidae. Together with Notocrinus virilis, Mortensen 
described Isometra vivipara, and in his later memoir he added Thawmatometra nutriz. 

In 1922 Dr. Torsten Gislén published a very extensive work on the crinoids 
collected by Dr. Sixten Bock in the Bonin Islands and Japan. In this there were 
described two new genera, Didontometra and Clarkometra, and the following new 
species: 

Eudiocrinus gracilis var. pulchellus. 
Hudiocrinus lovéni. 

Cyllometra pulchella. 

Stenometra dentata. 

Perissometra aranea. 


Comatella brachycirra. 

Comissia peregrina var. magnifica. 
Comissia ignota var. minuta. 
Comaster delicata var. grandis. 
Comantheria grandicalyx var. flagel- 


lipinna. Didontometra bocki. 
Comanthus parvicirra f. comasteri- Joxometra aequipinna. 

pinna. Psathyrometra wirent. 
Comanthus parvicirra f. comanthi- Clarkometra elegans. 


pinna. Metacrinus nobilis var. tenuis. 
Catoptometra magnifica var. minor. Metacrinus interruptus f. ornatus. 
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In January, 1923, the present author published a revision of the recent representa- 
tives of the family Pentacrinidae, none of which were found to be congeneric with 
fossil forms. The genera accepted are: 

Metacrinus (genotype Metacrinus wyvillii P. H. Carpenter, 1884). 

Saracrinus (genotype Metacrinus nobilis P. H. Carpenter, 1884). 

Cenocrinus (genotype Pentacrinites caput-medusae Miller, 1821 = Enerinus caput- 
medusae Lamarck, 1816 =Tsis asteria Linné, 1766). 

Teliocrinus (genotype Teliocrinus asper Diderlein, 1912 = Hypalocrinus springeri 
A. H. Clark, 1909; this species is also the type of Comastrocrinus A. H. C. described 
later in the same year). 

Endoxocrinus (genotype Encrinus parrae Gervais, 1835= Enerinus millerr Guild- 
ing, 1828 [not Encrinites milleri von Schlotheim,1822] =Pentacrinus miilleri Oersted, 
1856). 

Diplocrinus (genotype Pentacrinus maclearanus Wyville Thomson, 1877 [here 
designated]). 

Annacrinus (genotype Pentacrinus wyville-thomsoni [Jeffreys, nomen nudum| 
Wyville Thomson, 1872). 

Neocrinus (genotype Pentacrinus decorus Wyville Thomson, 1864). 

Hypalocrinus (genotype Pentacrinus naresianus P. H. Carpenter, 1882). 

In 1925 Dr. Torsten Gislén described a new genus, Porphyrocrinus, including the 
single species P. verrucosus, in the family Phrynocrinidae, for which family he gave 
an emended diagnosis. In the same paper he described Democrinus globularis. 

In 1927 Doctor Gislén published a very important memoir on the crinoids col- 
lected by Dr. Th. Mortensen in Japanese waters in 1914-1916, in which the following 
new species appeared: 


Comanthus parvicirra f. vaniipinna. Perissometra carinata. 
Prometra perpleza. Monachometra mortensent. 
Democrinus braueri var. japonicus. 


Since the completion of volume 1 Doctor Gislén has published ! a most important 
work dealing with the recent crinoids from almost every point of view and bringing 
out an extraordinary amount of new information. 

Much of this work is devoted to a critical discussion of Parts 1 and 2 of Volume 
1, and in several instances he takes issue with my conclusions, always on the basis 
of an exhaustive study of a large amount of new material. 

As we have each stated our case fully, there is nothing to be gained by restate- 
ment. The relative merits of our respective positions will be determined by subse- 
quent workers. 

The only matter which need be considered here is his suggested classification of the 
recent comatulids. 

The recent comatulids I had grouped in two suborders, the Oligophreata and 
the Macrophreata, which are abundantly distinct. Gislén suggested that they 


should be grouped not in two but in four natural groups or tribes of equal value. His 
classification is as follows: 








‘ Echinoderm Studies. Zoologiska Bidrag fran Uppsala [Zoologische Beitriige aus Uppsala], vol. 9, 1924. 
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(1) Tribe Comasterida (Comasteridae only). 
(2) Tribe Mariametrida (Zygometridae, Himerometridae, Mariametridae, 
Stephanometridae, Tropiometridae, and Colobometridae). 

(3) Tribe Thalassometrida: 

(a) Subtribe Thalassometrida (Thalassometridae, Charitometridae, and 
Calometridae). 

(6) Subtribe Notocrinida— 

1. Section including the Notocrinidae. 
2. Section including the Asterometridae, new family (Asterometra 
and Pterometra). 

(4) Tribe Macrophreata: 

(a) Group including forms with the centrodorsal more or less hemispherical, 
rarely discoidal, and its internal cavity rather moderate; cirri arranged 
in alternating rows (Antedoninae, Perometrinae, and perhaps also 
Thaumatocrinus). 

(b) Group including forms with the centrodorsal conical to columnar and 
its internal cavity excessively large; cirri in columns, or tending toward 
columns (Zenometrinae, Bathymetrinae, Heliometrinae, ?Comatonia, 
Isometrinae, Atelecrinidae, and Pentametrocrinidae [perhaps excluding 
Thaumatocrinus)). 

Doctor Gislén suggested that the subfamily Perometrinae was possibly developed 
from the Colobometridae in the direction of the Macrophreata. He also remarked 
that Comatonia differs from all other comasterids in having a rounded-conical centro- 
dorsal with the cirri in 3 or 4 rows and strong synarthrial processes, as well as in the 
possession of sacculi. He gave it as his opinion that Comatonia is a macrophreate 
form possibly related to the Heliometrinae. 

Gislén’s discussion of the groups of recent comatulids established by him is as 
follows: 

(1) Comasterida. Centrodorsal disecoidal. Centrodorsal cavity (excepting in 
small forms, as for instance Comatilia) small and shallow. Curri often rudimentary 
or lacking, rarely more than a double row, the rows almost always alternating (the 
exception being Palaeocomatella). Cirrus sockets without sculpture. Basal star 
sometimes developed. Articular faces of the radials vertical. Radial cavity large, 
filled by a large central calcareous plug. Muscular fossae on the articular faces of 
the radials very low broad bands. Arms 10 or more. Number of the elements in the 
division series in the multibrachiate forms often very variable in closely related 
groups, as well as in different rays of the same individual. Synarthries weakly 
developed, often replaced by cryptosynarthries, pseudosyzygies, or syzygies. No 
synarthrial tubercle or synarthrial backward projection. Many syzygial septa 
(except in small forms). Syzygies usually numerous. Covering plates in Nemaster 
and Comatilia. Pear-shaped organs instead of sacculi. The proximal and some- 
times the distal pinnules also with a comb (combs elsewhere occurring, in rudimentary 
form, only in the Heliometrinae). P, the longest proximal pinnule, the succeeding 
pinnules decreasing in length regularly. Distal pimnules with strong hooks on the 
most distal segments. Disk often exocyclic, sometimes with caleareous granules. 
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Genital glands especially well developed in the posterior arms. Creeping forms 
(see vol. 1, pt. 2, pp. 596 and 602 and following). The only family included in this 
group is the Comasteridae. a 10u8 

(2) Mariametrida. Centrodorsal more or less distinctly discoidal, very rarely 
a low hemisphere. Centrodorsal cavity generally small and shallow. Radial 
coelomic processes usually extending between the centrodorsal and the radials, lying 
in shallow depressions or meandering grooves. Cirri (as in the following groups) 
always well developed. Cirrus sockets sometimes with an areola, otherwise without 
sculpture, rarely in more than two alternating rows. Seldom any basal star. Basals 
rarely protruding. Radial cavity large to moderate, usually filled by a central plug. 
Muscular fossae on the articular faces of the radials of moderate size, sometimes 
very reduced or even lacking. Synarthries usually well developed, only in the Zygo- 
metridae partly replaced by syzygies. Arms generally more than 10. Number of 
elements in the division series most frequently fixed (except in the Zygometridae and 
Himerometridae). No synarthrial backward projections. Synarthrial tubercules 
in some of the Himerometridae. Syzygial septa numerous (except in small forms). 
Syzygies occurring at rather long intervals on the arms. No side or covering plates. 
Sacculi present in this and all the following groups. No terminal combs. Proximal 
pinnules in the Zygometridae, certain Himerometridae, and the Mariametridae of 
about the same length and unmodified; in the other families one or more pinnules 
are distinguished by their length, thickness, or stiffness. Distal segments of the 
pinnules in this and the following groups without hooks, or with rudimentary ones 
only. Disk, as in the following groups, always endocyclic, rarely with calcareous 
granules (Mariametra). Swimming forms. The following groups are included: 
Zygometridae, Himerometridae, Mariametridae, Stephanometridae, Tropiometridae, 
and Colobometridae. 

(3) Thalassometrida. Centrodorsal conical to discoidal, very variable. Cen- 
trodorsal cavity rather deep. Cirri usually in columns. Cirrus sockets often some- 
what sculptured (in contrast to all other comatulids except the Atelecrinidae). 
Generally a basal star. Basals often protruding at the interradial angles. Muscular 
fossae on the articular faces of the radials rather large, often narrow and high and bent 
at an angle with the rest of the face. Radial cavity usually of medium size or small. 
Caleareous plug inconspicuous or lacking. Arms usually wall-sided, and between 
10 and 20 in number. Number of elements in the division series rather fixed (except 
in Crinometra). Synarthries well developed. Sometimes a synarthrial backward 
projection. Syzygial septa rather few. Interval between the syzygies variable. 
Side and covering plates well developed. Arms usually laterally flattened distally, 
in cross section triangular. The ends of the arms terminate abruptly with from 5 
to 7 segments supporting rudimentary pinnules (in contrast to all other comatulids). 
Proximal pinnules insignificantly specialized. Pinnule segments usually rectangular 
or pronouncedly triangular (in contrast to all other comatulids). Disk often covered 
with calcareous plates or granules. 

(a) Thalassometrida, in the restricted sense. No radial pits. Articular facets 


of the synarthries narrow, occupying only a part of the synarthrial face. Thalas- 
sometridae, Charitometridae, and Calometridae. 
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(b) Notocrinida. Deep radial pits. Articular facets occupying almost the 
whole of the synarthrial face. 

(1) Side and covering plates moderate. Brachials and pinnules rounded. 
Genital glands in the arms. Notocrinidae. 

(2) Side and covering plates well developed. Brachials and pinnule seg- 
ments prismatic—triangular in cross section. Genital glands in the pinnules. 
Asterometridae, new family (including Asterometra and Pterometra). 

(4) Macrophreata. Centrodorsal conical, hemispherical, or, rarely, discoidal. 
Centrodorsal cavity large and deep. Basal star generally reduced (Atelecrinidae 
with large basals). Muscular fossae on the articular faces of the radials very large, 
equal to or larger than the rest of the face (relatively smallest in the Antedoninae). 
No calcareous plug. Synarthrial backward projection present. Syzygies numerous, 
with few septa (except in the largest forms). Arms 10 with very rare exceptions. 
Side and covering plates strongly reduced (largest in the Heliometrinae). Proximal 
pinnules strongly polymorphous and differentiated. 

(a) Centrodorsal more or less hemispherical (rarely discoidal as in Eumetra 
and other genera). Centrodorsal cavity rather moderate. Cirri in alternating rows. 
Synarthrial backward projection moderate. Articular facets of the synarthries 
occupy almost the whole of the synarthrial face. Antedoninae, Perometrinae, Thy- 
sanometrinae, and perhaps also Thawmatocrinus. 

(b) Centrodorsal conical to columnar. Centrodorsal cavity excessively large. 
Cirri in columns, or tending to be arranged in columns. Synarthrial backward 
projections generally very large. Articular facets narrow, occupying a part of the 
synarthrial face only. Zenometrinae, Bathymetrinae, Heliometrinae, ?Comatonia, 
Isometrinae, Atelecrinidae, Pentametrocrinidae (perhaps excluding Thawmatocrinus). 

This rearrangement of the comatulid types was based so far as possible upon 
characters which can be determined in fossil species, especially, therefore, characters 
which are evident in the centrodorsal and in the radials. Altogether too little weight 
is given to the characters furnished by the arms and pinnules. 

Structurally the pinnules are the most distinctive organs of the comatulids and 
the organs showing the widest departure from the conditions in the other crinoid 
types. Among the comatulids the pinnules serve as food-gathering organs, as append- 
ages containing the genital organs, as locomotor organs used for crawling or collec- 
tively as a web or vane in swimming, as tendrillike grasping organs supplementing the 
cirri, as pectinate cleaning organs, as sensitive tactile organs, and as spinelike organs 
of defense. When serving for purposes other than the collection of food they usually 
lack ambulacral structures. In some cases the enlarged proximal segments of the 
oral pinnules are embedded in the dorsal perisome and form part of the body wall, 
as in many other crinoids. 

Since the extraordinary diversification of the pinnules is the chief distinguishing 
feature of the comatulids as compared with other crinoids, it is in the pinnules that 
we find the most abundant and the most definite clues to their true interrelationships. 
The structure of the centrodorsal and of the radial pentagon is of the greatest value 
in showing the more fundamental lines of departure from the generalized type, and 
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in serving as a check on conclusions based mainly on the study of the arms and 
pinnules. Rass 

When attempts are made to overemphasize the systematic importance of the 
characters presented by the proximal structures difficulties at once arise. The 
proximal structures of all the comatulids are so very much alike that misinterpreta- 
tions due to parallelism, convergence, or superficial similarity are very difficult to 
avoid. An example of this is seen in Ptilometra australis in which the articular faces 
of the radials (vol. 1, pt. 2, fig. 67, p. 43; pl. 2, figs. 973, 974) are very different in 
appearance from those of Asterometra macropoda (vol. 1, pt. 2, figs. 69, 70, p. 43), 
while the cirri, arms, and pinnules in the two types are very similar. In small coma- 
tulids, also, the articular faces of the radials may differ very widely in general appear- 
ance from those of larger species in the same group. For instance, the articular faces 
of the radials in Comatilia iridometriformis (vol. 1, pt. 2, figs. 13, 14, p. 15) or in Lep- 
tonemaster venustus (vol. 1, pt. 2, figs. 11, 12, p. 6) are, superficially at least, very 
different from those of Comatella nigra (vol. 1, pt. 2, figs. 1, 2, p. 6) or Capillaster 
sentosa (vol. 1, pt. 2, figs. 5, 6, p. 6). 

Gislén’s first three groups, while quite distinct from each other, possess certain 
features in common (see the keys following) by which they are separated from the 
fourth group. It is most logical, therefore, to continue to regard them as forming a 
single group, the Oligophreata, corresponding to his fourth group, the Macrophreta. 

I can see no reason whatever for excluding Comatonia from the Comasteridae, 
as it possesses an enormous and typically comasterid comb. The comb is the only 
structure not subject to wide and disconcerting modifications in this family. 

The family Tropiometridae is quite out of place in the Mariametrida. Its pris- 
matic pinnules, the abrupt termination of the arm tips, and the almost unmodified 
proximal pinnules emphatically indicate a relationship with the forms included in 
the Thalassometrida, especially with the Ptilometrinae, while the centrodorsal 
resembles that of Ptilometra and also those of certain of the Charitometridae, and 
the cirri recall the cirri of various members of the Charitometridae. 

I can see no reason at all for including the Notocrinidae in the Thalassometrida. 
Its arm and pinnule structure is certainly that of a macrophreate type, and more- 
over all of the other comatulids with anomalous reproductive organs or habits are 
macrophreate forms. 

Gislén’s family Asterometridae seems to be the same as my subfamily Ptilome- 
trinae of the Thalassometridae, but he does not say whether Ptilometra is included 
in it; in fact, he does not mention Ptilometra at all. Though fairly well developed, 
the side and covering plates in this group are certainly not very highly developed. 

It is difficult to see any reason for Gislén’s division of the Macrophreata. The 
Heliometrinae and Bathymetrinae are certainly much more closely allied to the Pero- 
metrinae than they are to the Atelecrinidae or to the Pentametrocrinidae, while the 
genera Pentametrocrinus and Thaumatocrinus, making up the family Pentametro- 


crinidae, are certainly much more closely allied to each other than they are to any 
other forms. 
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The following arrangement of the recent comatulids is adopted herein: 
Order Comatulida: 
Suborder Oligophreata— 
Superfamily Comasterida— 
Family Comasteridae— 
Subfamily Capillasterinae. 
Subfamily Comactiniinae. 
Subfamily Comasterinae. 
Superfamily Mariametrida— 
Family Zygometridae. 
Family Eudiocrinidae. 
Family Himerometridae. 
Family Mariametridae. 
Family Colobometridae. 
Superfamily Tropiometrida— 
Family Tropiometridae. 
Family Calometridae. 
family Thalassometridae— 
Subfamily Ptilometrinae. 
Subfamily Thalassometrinae. 
Family Charitometridae. 
Suborder Macrophreata— 
Family Antedonidae— 
Subfamily Antedoninae. 
Subfamily Thysanometrinae. 
Subfamily Perometrinae. 
Subfamily Zenometrinae. 
Subfamily Heliometrinae. 
Subfamily Bathymetrinae. 
Family Notocrinidae. 
Family Pentametrocrinidae. 
Family Atelecrinidae. 


PRESERVATION OF SPECIMENS 


As a result of his long experience at the Naples Station, Dr. Salvatore Lo Bianco 
found that Antedon may be satisfactorily preserved by direct immersion in 70 per 
cent alcohol. Leptometra, however, on account of its greater tendency to autotomy, 
must be killed in 90 per cent alcohol. The vessel should be shaken vigorously in 
order to hasten death and to prevent the animals from breaking off their arms. 
When there is doubt about the species 90 per cent alcohol should be used. 

Pentacrinoids should first be narcotized with one-tenth of 1 per cent chloral 
hydrate, a process requiring from two to four hours. If they are then hardened in 
alcohol they will remain with the arms perfectly distended. The more advanced 
stages are best killed with saturated sublimate; but they should remain only for a 
few moments in this solution in order to avoid damage to the skeletal structures. 

97298—31——_6 
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Dr. H. L. Clark found it very easy to prepare perfectly expanded specimens of 
the comatulids which he found at Maer Island in Torres Straits. They were lifted 
from the sea water, with the cirri down, and plunged abruptly into strong alcohol 
in a shallow, flat dish, care being taken to press the central portion down at once to 
the bottom of the dish. The contraction of the dorsal ligaments causes the arms to 
lie out flat against the bottom of the dish. The following contraction of the ventral 
muscles is occasionally strong enough to bring the arms up over the disk and to 
get them badly entangled, but in the very great majority of cases it is so feeble and 
so quickly followed by relaxation that a little manipulation of the arms, smoothing 
them down with the fingers and pressing out the curves, results in perfectly expanded 
specimens. 

IDENTIFICATION OF COMATULIDS 

The comatulids are exceptionally difficult animals to identify. Many of them 
are very variable, so variable that different individuals may present a widely different 
aspect. This is especially true in those species in which the number of arms varies 
between wide extremes, in which the number of elements in the division series is 
subject to much variation, and in which the arms vary very greatly in relative length. 
It is particularly true in the comasterids. 

It not infrequently happens that two comasterids with the same number of arms 
belonging to species of different genera will resemble each other more closely than 
either resembles others of its own species with a different number of arms. 

In those groups in which the majority of the species have numerous arms and 
distinctive division series the species with 10 arms are often confusing. This is 
especially true in the comasterids, in which we are accustomed to give great weight 
to the characters offered by the division series and in which, therefore, the differences 
in the cirri, pinnules, and other structures, though constant, seem at first sight to be 
trivial and unimportant. 

The difficulties attending the determination of the comatulids are greatly 
increased by the fact that practically all specimens examined are more or less exten- 
sively mutilated. 

In identifying comatulids, therefore, it is necessary to follow the keys very closely 
and literally. The short cuts, which can be used successfully in the case of nearly all 
other creatures, are likely to lead one astray in the case of the comatulids. The 
general appearance especially is deceptive. 


TREATMENT OF THE SPECIES 


At the head of the account of each species is an annotated list of references 
including all the works which the author has consulted. These references cover 
not only the synonymy and distribution, but also the historical, anatomical, and 
other aspects of the study of these animals which were included in Parts 1 and 2 
of Volume 1. All of the references have been personally verified. 

Following the references is a brief summary of the essential characters which 


serve to distinguish the species from closely related types, and sometimes also from 
types not closely related but superficially very similar, 
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The great majority of the comatulids are so very variable both individually 
and locally that a description of a species which would include mention of all the 
common deviations from what in the light of our present knowledge seems to be the 
typical form would be quite impracticable, and not only impracticable but also 
almost hopelessly confusing. 

The descriptions are therefore drawn up from a representative specimen or 
several specimens and are followed by notes taken from other individuals. 

The specimens on which notes are given are arranged in geographical sequence 
corresponding with the sequence in the list of localities following so that local varia- 
tions and local peculiarities, where such exist, may be readily appreciated. 

The localities are all arranged in a definite order from one extreme of the range 
to the other. When a locality has already been published the fact is indicated by 
the name of the author and the date of publication in brackets. All the localities 
have been verified, and in most cases much more information regarding the local- 
ities is given herein than was given in the original record. If the present author 
has examined the material upon which a locality record is based, the number of 
specimens seen by him and their present location is given in parentheses. 

In the case of all species which have been known for a considerable period a 
short history is appended in order to make their status clear. 


Order COMATULIDA A. H. Clark 


Comatulida A. H. Cuark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 (ordinal name sug- 
gested to cover the recent comatulids and their fossil relatives, including Uintacrinus); Proc. 
U. 8. Nat. Mus., vol. 34, 1908, p. 209 (internal classification) ; pp. 276, 277 (used as an ordinal 
name covering all comatulids); vol. 35, 1908, p. 120 (used as an ordinal name covering all 
comatulids); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 174 (divided into Comatulida 
Innatantes, Comatulida Oligophreata, and Comatulida Macrophreata); Proc. U. S. Nat. 
Mus., vol. 38, 1910, p. 115 (systematic position); p. 116 (includes Comatulida and Penta- 
crinitidae; phylogenetic position); p. 117 (division into 2 groups, Comatulida and Pentacrini- 
tidae; phylogenetic history); p. 118 (development of the calyx); p. 214 (history; significance 
of the loss of the larval column); vol. 40, 1911, p. 6 (45 species representing 7 families on the 
African coasts); Crinoids of the Indian Ocean, 1912, p. 43 (key to the suborders); p. 288 (of 
Bather, 1898; on the coral reefs at Blaking Mati ‘‘ the most striking forms are numberless 
Antedonidae”’); Journ. Washington Acad. Sci., vol. 5, No. 4, 1915, pp. 126-134 (bathymetrical 
range; phylogenetic and paleontological significance); Die Crinoiden der Antarktis, 1915, 
p. 110 (diagnosis; geological, geographical, bathymetrical, and thermal ranges); Amer. Jour. of 
Science, vol. 40, 1915, p. 62 (dominant section of the Pentacrinitidae in the recent seas); p. 67 
(detailed discussion of the bathymetrical range); Smithsonian Miscell. Coll., vol. 65, No. 10, 
1915, pp. 9 and following (phylogenetical study). 

Comatulids SprinceR AND CuarK, Zittel-Eastman’s Paleontology, 1913, p. 228 (phylogenetic 
definition) ; p. 234 (diagnosis and relationships). 


Diagnosis.—Pentacrinites in which basals, usually but not always metamor- 
phosed into a rosette, are present, and the column is either entirely absent, or is dis- 
carded after the formation of the first nodal columnal which remains permanently 
attached to the calyx. 

Geographical range—Occurring in all oceans and seas, excepting the Black Sea 
and the Baltic. 

Bathymetrical range —From between tide marks down to 5,301 meters. 

Thermal range.-—From the very warm waters of the intertidal zone of the Tropics 
down to —1.85° C. 

Remarks.—It is not difficult to draw up a systematic arrangement for the recent 
crinoids which is quite satisfactory when recent forms only are considered. But as 
soon as an attempt is made to harmonize such a classification with a classification 
based on the numerous fossil types difficulties at once appear. For the comatulids 
are in reality only a single minor offshoot from the pentacrinite stem which in the 
recent seas has become so enormously diversified as to represent in itself alone a 
whole order with well circumscribed suborders and minor divisions. 

The comatulids furnish one of the best examples of a small and insignificant 
twig from a side branch of a phylogenetic tree suddenly becoming the main branch 
and developing intricate ramifications in the nature of branchlets, twigs, and minor 
divisions which almost completely obscure what appeared to be, in the past, the 
‘mportant branches. 

The late Mr. Frank Springer and I, at the request of the late Dr. Charles R. 
Eastman, prepared the section on the Crinoidea for the edition of Zittel-Eastman’s 
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Paleontology which was published in 1913. In this we correlated the classification 
of the recent forms which I had previously worked out on the basis of living mate- 
rial alone with the currently accepted classification of the fossil types. The system- 
atic scheme which we adopted is given in the introduction on page 53. 


KEY TO THE FAMILIES AND HIGHER GROUPS OF THE COMATULIDS 


a'. Cavity in the centrodorsal containing the chambered organ and overlying structures very small 
and shallow; rosette sunk below the dorsal surface of the radial pentagon, and with both the 
radial and interradial processes forming ‘‘spoutlike’’ processes; central portion of the radial 
pentagon more or less completely filled with irregular calcareous deposit which forms a 
central plug; plane of the muscular fossae on the radial articular faces making a considerable 
angle with the dorsoventral axis, or the muscular fossae very greatly reduced; joint face 
elements distal to the transverse ridge not at all, or only slightly, excavated interiorly; bra- 
chials from about the fourteenth onward short, usually much broader than long; second 
syzygy in the arms beyond the ninth brachial; brachial syzygies usually more or less widely 
and irregularly spaced; pinnules, at least the proximal, wholly or in part prismatic, with a 
dorsal carination, which may be confined to the earlier segments; segments of the distal 
pinnules beyond the third not especially slender or elongated, and the first 2 not appreciably 
broadened; never more than 5 radials; arms very commonly more than 10 (of general occur- 
rence, but absent from the Arctic regions and the north Atlantic north of the Bay of Biscay 
and North Carolina, the Mediterranean Sea, the west coast of North and South America, 
the Bering and Okhotsk Seas and all but the southeastern portion of the Sea of Japan, and 
the shores of the Antarctic Continent; littoral to abyssal)______________ Oligophreata, p. 74. 

b', Lowest pinnules with a comblike structure at the tip; mouth usually more or less marginal, 
and anal tube usually more or less central; sacculi very rarely present (Japan and Poly- 
nesia to New Zealand and Tasmania, westward to the whole east coast of Africa; north- 
western Africa and southwestern Europe; North Carolina to Brazil; chiefly littoral and 
sublittoral, but a few species are found in fairly deep water). 

Comasterida; Comasteridae, p. 76. 
c, Cirri present. 

d', Arms 10 or more; if the arms are more than 10, the first brachial syzygy is between 
brachials 1+ 2 or 2+8. 

e!. Cirri with dorsal spines or tubercles on the outer segments; division series all 2, or the 
IIBr series 4 (3+ 4), exceptionally 2, and the following series 3 (2+-3); genital pinnules 
not especially stout, the component segments not noticeably short (Japan and Poly- 
nesia to Tasmania and westward to east Africa; northwestern Africa and the Bay of 
Biscay; North Carolina to Brazil; chiefly littoral and sublittoral, but in the Atlantic 
found) also\in)fairlydeep waters -—-< = ee ee et Capillasterinae, p. 85. 

e’. Outer cirrus segments entirely without dorsal spines or tubercles; IIBr and IJIBr 
series, if present, 2 (1+2); genital pinnules usually composed of relatively short and 
broad segments (southwestern Japan to southern Australia and westward to the 
Andaman Islands; North Carolina to Brazil; chiefly littoral, but a few species are 
foundyinitairlysdeepiwaten) pes ne = ae ee ee eee Comactiniinae, p. 293. 

d’, Always more than 10 arms; first brachial syzygy between brachials 3+4 (Japan and 
Polynesia to New Zealand and Tasmania, and westward to Madagascar and South 
FAYTICH sLiuvOnalL ang SUDILtLOLAL) ae See se ee Comasterinae, p. 404. 

ec. No cirri. 

d', First brachial of the free undivided arms bearing the first pinnule; first syzygy between 
brachials 2+3; IIBr series 4 (3+ 4) and following division series 3 (2+) (China Sea to 
Bormeo;, littoral and sublittoral). 4 Capillasterinae, p. 85. 

d, Second brachial of the free undivided arms bearing the first pinnule; a syzygy between 
brachials 3+ 4, sometimes also between brachials 1+2, but never between brachials 
2+3; division series never 3 (2+3). 
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e!, Arms 10 or more; all the division series 2 (1+2); genital pinnules composed of short 
and very broad segments (Burma and the Andaman Islands to tropical Australia; 
TG GOT) ee ee ee Comactiniinae, p. 293. 
e. Always more than 10 arms; at least some, and occasionally all, of the division series 
of 4 elements; genital pinnules unmodified (Polynesia and the Philippines to tropical 
Australia, and westward to the Maldives; littoral) _-_-_--_-- Comasterinae, p. 404. 
b?, No comblike structure on the lowest pinnules; mouth always central or subcentral, and anal 
tube more or less marginal; sacculi always present, though sometimes in small numbers. 
cl. Only the oral pinnules prismatic, and these often keeled only at the base (Japan and 
Polynesia to Tasmania and westward to east and south Africa; Caribbean Sea; littoral 
TNGUSTLLD LL OT EN) Reet eee aera a rere eer an Rr ee Mariametrida (pt. 4). 
d', Cirrus segments either without dorsal processes, or the distal each with a median cari- 
nation or carinate spine. 

e!, Arms 5 in number, no axillaries being present (Japan to the Moluccas and the Lesser 
Sunda and Andaman Islands; sublittoral)_-_.._..-.-------- Eudiocrinidae (pt. 4). 

e?. Arms 10 or more, the second postradial ossicle being always axillary. 

f'. Elements of the IBr series united by syzygy (Japan to tropical Australia and west- 
ward to Ceylon; littoral and sublittoral) _________________ Zygometridae (pt. 4). 

f?. Elements of the IBr series not united by syzygy, but by synarthry. 

g'. Arms 10 or more; if there are more than 10 arms the IIBr series are 4 (3+ 4) 
(Japan and Polynesia to tropical Australia, and westward to east Africa; littoral 
andysublittoral) totes a ao ee ae ee ae Himerometridae (pt. 4). 
g?. Always more than 10 arms; all the division series 2 (Japan and Polynesia to 
tropical Australia, westward to east Africa; littoral and sublittoral). 
Mariametridae (pt. 4). 
d?, Middle, and almost invariably also the outer, cirrus segments each with a pair of dorsal 
spines or tubercles, one on either side of the median line (Japan and Polynesia to Aus- 
tralia, westward to east Africa; Caribbean Sea; littoral and sublittoral). 
Colobometridae (pt. 4). 
ce. All of the pinnules prismatic with a sharp, or sharply rounded, dorsal keel (Japan, Aleutian, 
Hawaiian, and Galdpagos Islands to Tasmania and westward to east and south Africa; 
in the Atlantic north to the Bay of Biscay and the Caribbean Sea; chiefly in deep water 
and sublittoral, but a few species are littoral) _________________ Tropiometrida (pt. 4). 
d', Ventral perisome of the pinnules not protected by conspicuous side and covering plates; 
cirri stout, without dorsal processes; 10 arms (Japan and Polynesia to tropical Aus- 
tralia, and westward to east and south Africa; St. Helena; Caribbean Sea to Brazil; 
chiefly littoral, but in the Caribbean Sea occurring in rather deep water). 
Tropiometridae (pt. 4). 
@. Ventral surface of the pinnules protected by conspicuous side and covering plates easily 
visible with a hand lens. 
el, P; very delicate, flexible and weak, with the first 2 segments enormously enlarged and 
the remainder very small and about as long as broad; P, and usually also some of 
the following pinnules much elongated, enlarged and stiffened, composed of much 
elongated segments; disk globose, compact, entirely inclosed by a complete pave- 
ment of plates and readily detached (Japan and Polynesia to tropical Australia and 
the» Bay of Bengals sublittoral) 2222 1 ee eee ae Calometridae (pt. 4). 
e?. P; not delicate nor weak, its first 2 segments not noticeably enlarged; P, like Ps or, 
more rarely, like P;, never especially distinguished; disk sunken within the division 
series, with the ventral surface concave, flat, or slightly convex, and thickly beset 
with isolated plates. 

f'. Cirri usually long and slender, rarely of moderate length and rather stout, com- 
posed of usually more than 25 segments, of which the distal are much shorter than 
the proximal, broader than long, with conspicuous dorsal spines or carinate processes; 
surface of the shorter distal segments always light in color and highly polished; a 
well-marked transition segment usually present__.____ Thalassometridae (pt. 4). 
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g'. P, similar to P,, but shorter; cirri exceedingly long (Japan to Tasmania and 
southern Australia, westward to the Bay of Bengal; sublittoral, in south Aus- 
traliatalsoplittoral) 52: .5 <a ih ie, 2 Ptilometrinae (pt. 4). 

g. P; stouter and longer than P2, though sometimes not much so (Japan, Aleutian, 
Hawaiian, and Galdpagos Islands to Tasmania, and westward to east Africa; 
in the Atlantic north to the Bay of Biscay and the Caribbean Sea; chiefly in 
deep water, but a few species are sublittoral)________ Thalassometrinae (pt. 4). 

f#. Cirri usually short, stout, and strongly curved, rarely more or less elongated, com- 
posed of usually fewer than 25 segments, of which the distal are little, if any, 
shorter than the proximal and bear no dorsal processes, or at most a low blunt 
tubercle at the distal end; surface of all the cirrus segments uniform in color and 
dull; no transition segment; P; more slender than the succeeding pinnules, and 
composed of shorter segments; P, usually more nearly like P; than like Py (Japan 
to the Kermadecs and westward to east and south Africa; Caribbean Sea; sublit- 
toralstotabyssal)s2ee Yoee cs 8 7a eee Charitometridae (pt. 4). 

a, Cavity in the centrodorsal containing the chambered organ and overlying structures large and 
deep; rosette nearly or quite on a level with the dorsal surface of the radial pentagon, or the 
basals, more or less reduced but not modified into a rosette, forming a ring between the 
centrodorsal and the radials; only the interradial processes of the rosette form “spoutlike”’ 
processes; central portion of the radial pentagon entirely open, with no calcareous deposit; 
plane of the muscular fossae on the radial articular faces nearly or quite parallel with the 
dorsoventral axis; joint face elements distal to the transverse ridge strongly excavated, so 
that they meet in the median line at an angle of about 90°; brachials from about the fourteenth 
onward usually about as long as broad, and often longer than broad, very rarely broader than 
long; second syzygy in the arms between brachials 9+-10 or earlier; brachial syzygies close 
together and regularly spaced; pinnules never prismatic; segments of the pinnules beyond 
the third slender and usually much elongated, and the first 2 broadened; radials sometimes 
10; arms very exceptionally more than 10 (occurring in all seas from the shore line to the 
greatest depths) Meese ures pik ie Biss Saat PLE Ne Ta Bie a Macrophreata (pt. 5). 
b'. Cirrus sockets with the borders unmodified; first syzygial pair oblong or squarish or slightly 

wedge-shaped, and the brachials immediately following more or less oblong. 

c!. Gonads developed wholly on the pinnules as fusiform or ovoid masses. 

d'. Second postradial ossicle always axillary (occurring in all seas from the shore line to the 
grealestidepths) 2 stesso sue Either ep afl Antedonidae (pt. 5). 
d?. No axillaries, each radial being followed by an undivided series of brachials (of general 
occurrence, but absent from the Arctic and north and east Pacific; sublittoral to abyssal, 
butichieflysinideepawaten) = . eS Se ee Pentametrocrinidae (pt. 5). 
ce. Gonads lying on the arms at the base of the pinnules (shores of the Antarctic Continent and 
immediately adjacent regions; shallow to moderately deep water)_ Notocrinidae (pt. 5). 
b?. Cirrus sockets bordered ventrally by a horseshoe-shaped ridge, or flanked on either side by a 
high angular process; first syzygial pair very obliquely wedge-shaped, and the immediately 
following brachials triangular (Japan and Polynesia to the Indian Ocean; Brazil to the 
Caribbean Sea; northeast Atlantic; deep water)__-________________ Atelecrinidae (pt. 5). 


ARTIFICIAL KEY TO THE FAMILIES OF THE COMATULIDS 
a'. Five arms only. 

b!. Centrodorsal low, much broader than high, thick discoidal or flattened hemispherical, with the 
cirrus sockets arranged in crowded rows; first syzygial pair oblong, or nearly so, followed by 
several more or less oblong brachials, which are succeeded by triangular brachials. 

cl. First 2 ossicles following the radials united by syzygy; lowest pinnule on the second ossicle 
following the radials and the next on the fourth, there being no pinnule on the third (vol. 

1, pt. 2, fig. 127, p. 79); arms short and tapering rather rapidly; centrodorsal a thick disk 

(vol. 1, pt. 2, fig. 190, p. 111) (Japan to the East Indies and the Bay of Bengal; sublittoral) 
Eudiocrinidae (pt. 4). 
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c. First 2 ossicles following the radials united by synarthry; lowest pinnule on the second or 
fourth ossicle following the radials, and always a pinnule on the following ossicle; arms 
very long and slowly tapering; centrodorsal flattened hemispherical or very low conical 
(vol. 1, pt. 2, fig. 1016, pl. 6; fig. 1158, pl. 25) (of general occurrence, but absent from 
the Arctic and north and east Pacific; sublittoral to abyssal, but chiefly in deep water) 

Pentametrocrinidae (pt. 5). 
b2, Centrodorsal long conical, about as high as broad at the base, with the cirrus sockets arranged 
in definite columns; first syzygial pair very obliquely wedge-shaped, and the immediately 
succeeding brachials triangular (East Indies; deep water) --~----- Atelecrinidae (pt. 5). 
a, Ten or more arms. 

b!. No axillaries, each of the 10 radials bearing an undivided arm (of general occurrence, but 
absent from the Arctic, north and east Pacific, and west Atlantic; deep water) _----------- 
Pentametrocrinidae (pt. 5). 

b?. The second ossicle following each radial is an axillary. 

cl, The lowest pinnules bear a comblike structure at the distal end (vol. 1, pt. 2, pp. 311, 319; 
pl. 17); mouth usually more or less near the margin of the disk, and anal tube usually 
more or less central (vol. 1, pt. 2, pl. 24) (Japan and Polynesia to New Zealand and 
Tasmania, westward to the whole east coast of Africa; northwestern Africa and south- 
western Europe; North Carolina to Brazil; chiefly littoral and sublittoral, but a few species 
are found in fairlyadeepswaten) eee === San ee ee ee Comasteridae, p. 76. 

c?. No comblike structure on the lowest pinnules; mouth approximately central and anal tube 
more or less marginal (vol. 1, pt. 2, pp. 346, 349). 

d'. Ventral surface of the outer pinnules (as seen with a hand lens) without conspicuous 
plates; middle and outer pinnules not stiffened and sharply carinate. 

e!. Fourth and following brachials always bearing pinnules; first syzygial pair, composed 
of brachials 3-++4, oblong, squarish, or slightly wedge-shaped; immediately following 
brachials more or less oblong; cirrus sockets never bordered ventrally by a horse- 
shoe-shaped ridge, or flanked with high angular elevations. 

f!. Elements of the IBr series united by syzygy; usually more than 10 arms (Ceylon to 
north Australia and Japan; littoral and sublittoral)________ Zygometridae (pt. 4). 
f?. Elements of the IBr series not united by syzygy. 
g'. Ten arms. 
Mh’, Brachials beyond the fourth exceedingly short, several times as broad as long, 
with almost or quite parallel ends. 

a'. None of the earlier pinnules enlarged; proximal and genital pinnules similar 
and subequal, and longer than the distal (vol. 1, pt. 2, fig. 279, p. 218), 
rather stout, and more or less carinate; cirri short, stout, strongly curved, 
and wholly without dorsal processes; brachials usually, but not always, 
with middorsal carinate processes (Japan and Polynesia to tropical Aus- 
tralia, and westward to east and south Africa; St. Helena; Caribbean Sea 
to Brazil; chiefly littoral, but in the Caribbean Sea occurring in rather 
deepiwater)in. eee eee ee TUR AMR e Nee Balada) fleas Tropiometridae (pt. 4). 

®. P3 or Pz or both stouter and longer than the following pinnules; distal pin- 
nules longer than the genital pinnules; genital pinnules never carinate in the 
outer portion; cirri slender or stout, often strongly curved, always with 
dorsal spines or tubercles on the distal segments; brachials never with mid- 
dorsal carinate processes (vol. 1, pt. 2, pp. 115, 117) (Japan and Polynesia 

to tropical Australia and the Bay of Bengal; littoral and sublitoral). 
Himerometridae (pt. 4). 
?, Brachials beyond the fourth wedge-shaped or triangular, commonly as long as 

: broad, and never more than twice as broad as long. 

a. Middle, and almost invariably also the outer, cirrus segments each with a 
pair of dorsal spines or tubercles, one on either side of the median line 
(Japan and Polynesia to Australia, westward to east and south Africa; 
Caribbean Sea; littoral and sublittoral)..._______ Colobometridae (pt. 4°. 
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“@. Cirrus segments either without dorsal processes, or the distal each with a 
median carination or earinate spine. 

j'. Gonads developed wholly in the pinnules (vol. 1, pt. 2, figs. 281, 282, p. 215; 
fig. 298, p. 221; figs. 1056, 1063, 1064, pl. 14) (universal in occurrence; 
found*tatralll depths) 225. 2a! 2 cee aakeu) Paha Antedonidae (pt. 5). 

j?. Gonads lying on the arms at the base of the pinnules (vol. 1, pt. 2, pl. 55) 
(shores of the Antarctic Continent and immediately adjacent regions; 
shallow to moderately deep water)_______________ Notocrinidae (pt. 5). 

g?. More than 10 arms. 
Ah‘. Radials 5 in number. 
a1, Cirrus segments each with a pair of dorsal spines or tubercles, one on either 
side of the median line (Japan and Polynesia to Australia, westward to the 
Sunda Islands; littoral and sublittoral)__________- Colobometridae (pt. 4). 
2. Cirrus segments without dorsal processes, or the outer each with a median 
carination or spine. 

ji. Centrodorsal a more or less thick disk with inwardly sloping sides and a 
broad bare dorsal pole; cirri marginal, and if arranged in more than one 
row the rows are very irregular. 

kK. II Br series invariably 2 (vol. 1, pt. 2, figs. 125, 130, p. 79; figs. 194-197, 
p. 120 and following) (Japan and Polynesia to tropical Australia, west- 
ward to east Africa; littoral and sublittoral) __ Mariametridae (pt. 4). 
k?. Some or all of the ITBr series 4 (8+-4) (vol. 1, pt. 2, fig. 123, p. 79) (Japan 
and Polynesia to tropical Australia, westward to east Africa; littoral 
anaisnblittoral) >= Silt eee Seer SS Pes Himerometridae (pt. 4). 

j?. Centrodorsal conical with more or less s wollen sides, bearing cirri of decreas- 
ing size to the apex; cirri arranged in definite columns or in regular alter- 
nating rows (East Indies and Madagascar; sublittoral). 

Antedonidae (pt. 5). 
#2. Radials 10 in number (shores of the Antarctic Continent and immediately 
adjacent regions; shallow to deep water) ----_-------_- Antedonidae (pt. 5). 

e?. No pinnules on the lowest 10 or 12 brachials; first syzygial pair, composed of brachials 
3+4, very obliquely wedge-shaped; immediately following brachials triangular; 
centrodorsal conical; cirrus sockets, which are arranged in 10 or 15 columns, bordered 
ventrally by a horseshoe-shaped ridge or flanked by high angular elevations (Japan 
and Polynesia to the Indian Ocean; Caribbean Sea to Brazil; northeast Atlantic; 
Geepr water) incl Awe Seen See Ae ead ORE SESS SEE Se See Atelecrinidae (pt. 5). 

d@. Ventral surface of the outer pinnules protected by prominent side and covering plates 
easily seen with a hand lens, especially if the pinnule be dried (vol. 1, pt. 2, pp. 399, 405, 
412; figs. 1166-1169, 1171, pl. 27); pinnules stiffened, with a sharp dorsal crest, triangu- 
lar in cross section (vol. 1, pt. 2, fig. 659, p. 329). 

e!. P; very delicate, flexible and weak, with the first 2 segments enormously enlarged and 
the remainder very small and about as long as broad; P2 and usually also some of the 
following pinnules much elongated, enlarged and stiffened, composed of much 
elongated segments (vol. 1, pt. 2, fig. 811, p. 223; figs. 314, 320, p. 227); disk globose, 
compact, entirely inclosed by a complete pavement of plates and readily detached 
(vol. 1, pt. 2, figs. 734-737, p. 349); color usually variegated, with the arms con- 
spicuously and regularly banded (vol. 1, pt. 2, figs. 200-202, p. 130 and following) 
(Japan and Polynesia to tropical Australia and the Bay of Bengal; sublittoral). 

Calometridae (pt. 4). 
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e, P; not delicate nor weak, with the first 2 segments not noticeably enlarged; P, like P; (vol. 
1, pt. 2, fig. 280, p. 213; figs. 317, 318, p. 318), or, more rarely, like P; (vol. 1, pt. 2, 
figs, 308, 304, p. 223), never especially distinguished; disk sunken within the division 
series, with the ventral surface concave, flat, or slightly convex, and thickly beset 
with isolated plates (vol. 1, pt. 2. figs. 743-746, p. 349); color usually plain, yellow, 
brownish, or purplish, sometimes with the basal portion darker, seldom blotched. 

f'. Cirri usually long and slender, rarely of moderate length and rather stout, composed 
of usually more than 25 segments, of which the distal are much shorter than the 
earlier and bear conspicuous dorsal spines or carinate processes; surface of the 
shorter distal segments always light in color and highly polished; a well-marked 
transition segment usually present__---------------- Thalassometridae (pt. 4). 

g'. P, stouter and longer than P, (vol. 1, pt. 2, figs. 283, 284, p. 215; fig. 1050, pl. 13), 
though sometimes not much so; color plain (vol. 1, pt. 2, figs. 210-225, p. 150 
and following; fig. 1140, pl. 22; fig. 1345, pl. 53) (Japan, Aleutian, Hawaiian, and 
Galdpagos Islands to Tasmania and westward to east Africa; in the Atlantic 
north to the Bay of Biscay and the Caribbean Sea; chiefly in deep water, but a 
few species are sublittoral) _-.._------------------- Thalassometrinae (pt. 4). 
g. P, similar to P2, but shorter (vol. 1, pt. 2, fig. 280, p. 213; fig. 285, p. 215); cirri 
exceedingly long; color sometimes blotched (vol. 1, pt. 2, figs. 208-208, p. 137 
and following; fig. 1346, pl. 53) (Japan to Tasmania and the Bay of Bengal; 
sublittoral, in south Australia also littoral) __---_------ Ptilometrinae (pt. 4). 

f?. Cirri usually short, stout, and strongly curved, rarely more or less elongated, come 
posed of usually fewer than 25 segments, of which the outer are little, if at all, 
shorter than the earlier and bear no dorsal processes, or at most a low blunt tubercle 
at the distal end; surface of all the segments uniform in color and dull; no transition 
segment; color plain (vol. 1, pt. 2, figs. 226-232, p. 180 and following; fig. 1347, 
pl. 54) (Japan to the Kermadees and westward to east and south Africa; Caribbean 
Seavsublittoral-tolabyssal)=22" = =s5 ee ee ee Charitometridae (pt. 4). 


Suborder OLIGOPHREATA A. H. Clark 


Thalassometroida A. H. Cuarx, American Naturalist, vol. 42, No. 503, 1908, p. 722 (a new suborder; 
triangular pinnules and small eggs). 

Comatulida Oligophreata A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 174 (includes 
Comasteridae, Zygometridae, Himerometridae, Colobometridae, Thalassometridae, and Tro- 
piometridae) ; Crinoids of the Indian Ocean, 1912, p. 43 (in key); Die Crinoiden der Antarktis, 
1915, p. 110 (synonymy; diagnosis; geological, geographical, bathymetrical, and thermal ranges), 

Oligophreata A. H. Cuark, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 649 (includes Comasteridae. 
Zygometridae, Himerometridae, Stephanometridae, Pontiometridae, Mariametridae, Colo- 
bometridae, Thalassometridae, Calometridae, and Tropiometridae) —A. H. Cuarx, Die Fauna 
siidwest Australiens, vol. 3, Lief. 18, 1911, p. 488 (analysis of Australian species); Memoirs 
Australian Mus., vol. 4, 1911, p. 717 (proportion of the species of this suborder in Australia as 
known to P. H. Carpenter); p. 720 (representation in the Australian fauna); Crinoids of the 
Indian Ocean, 1912, p. 6 (50 genera in the East Indian region; 280 species in the same region; 
in other regions macrophreate species far outnumber the species of this suborder) ; in SPRINGER 
and Cuark, Zittel-Eastman’s Paleontology, 1913, p. 236 (diagnosis; includes nearly a dozen 
different families); Bull. de l'Institut océanographique, Monaco, No. 294, 1914, p. 2 and follow- 
ing (range; structural relation to temperature); Journ. Washington Acad. Sci., vol. 4, No. 20, 
1914, p. 581 (relation to temperature); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 
1914, p. 3 and following (Atlantic and corresponding Indo-Pacific genera); Journ. Washington 
Acad. Sci., vol. 5, No. 4, 1915, pp. 126-134 (bathymetrical range and its phylogenetic and 
palaeontological significance); Die Crinoiden der Antarktis, 1915, p. 163 (all 4 crinoids known 
from South Africa belong to 4 different families of this order); Amer. Journal of Science, vol. 40, 
1915, p. 67 (detailed discussion of bathymetrical range) ; Unstalked Crinoids of the Siboga Exped., 
1918, p. 1; Smithsonian Miscell. Coll., vol. 72, No. 7, 1921, pp. 3, 12, 20, 21. 
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Oligophreaten A. H. Cuarx, Die Crinoiden der Antarktis, 1915, p. 167 (of the 7 South Australian 
erinoids, 5 belong to this suborder). 

Diagnosis.—A suborder of Comatulida in which the cavity in the centrodorsal 
containing the chambered organ and overlying structures is very small and shallow; 
the rosette is sunk below the dorsal surface of the radial pentagon, and both the 
radial and interradial extensions form ‘“‘spoutlike’’ processes; the central portion 
of the radial pentagon is more or less completely filled with an irregular calcareous 
deposit which forms a central plug; the plane of the muscular fossae on the radial 
articular faces makes a considerable angle with the dorsoventral axis, or the muscular 
fossae are very greatly reduced; the joint face elements distal to the transverse 
ridge are not at all, or are only slightly, excavated interiorly; the brachials from 
about the fourteenth onward are usually short, generally much broader than long; 
the second brachial syzygy is almost invariably beyond the ninth brachial; the 
brachial syzygies are usually more or less widely and irregularly spaced; the pin- 
nules, always the proximal and in some groups all, are wholly or in part prismatic 
with a dorsal carination which may be confined to the earlier segments; segments 
of the distal pinnules beyond the third not especially slender or elongated, and the 
first 2 not appreciably broadened; never more than 5 radials; arms 10 or more in 
number, very commonly more than 10. 

Geographical range-—Western Aleutian, Hawaiian and Galapagos Islands to 
New Zealand and Tasmania and westward to east Africa and the Crozet Islands; 
in the Atlantic from Tristan da Cunha and southern Brazil to Brittany and North 
Carolina. 

This suborder is not represented in the Arctic or Antarctic regions, on the western 
coast of North or South America, or in the Norwegian, Mediterranean, Bering, 
Okhotsk, or Japanese Seas, except that it just enters the southeastern portion of 
the last through the Korean Straits. 

Bathymetrical range-—From between tide marks down to 2,926 meters. 

Thermal range——From the high temperatures of the tropical littoral down to 
1622 °C) 

History—The first attempt to divide the living comatulids into two large 
groups was made by the present author in 1908 in the following words: 


The comatulids are divided into two great groups, one with triangular 
pinnules and small eggs, the Thalassometroida, the other with round pinnules 
and large eggs, the Antedonoida. 


The groups were not further defined at that time, nor were the included families 
or genera mentioned. 

In 1909 these same two groups were distinguished as the Comatulida Oligo- 
phreata and the Comatulida Macrophreata, and diagnoses were given. The families 
included in the Comatulida Oligophreata were the Comasteridae, Zygometridae, 
Himerometridae, Colobometridae, Thalassometridae, and Tropiometridae. At 
that time the family Zygometridae included the Eudiocrinidae, the Himerome- 
tridae included the Mariametridae, the Thalassometridae included the Charito- 
metridae, and the Tropiometridae included the Calometridae. 
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In the same paper the family Comasteridae was divided into the subfamilies 
Capillasterinae, Comactiniinae, and Comasterinae, the family Himerometridae was 
divided into the subfamilies Himerometrinae, Stephanometrinae, and Mariametrinae, 
and the family Pontiometridae was proposed for the curious genus Pontiometra. 

In 1911 the name of the suborder was given as Oligophreata, and the following 
families were included in it: Comasteridae, Zygometridae, Himerometridae, 
Stephanometridae, Pontiometridae, Mariametridae, Colobometridae, Thalassome- 
tridae, Calometridae, and Tropiometridae. Since that time there has been no change 
in the status of the suborder. 


Superfamily COMASTERIDA Gislén 


Comasterida Gistin, Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 229 (including the family Coma- 
steridae only). 


While the family Comasteridae includes a considerable number of generic types, 
the three groups into which these fall are not so sharply differentiated from each 
other as are the corresponding groups of genera in the Mariametrida and the 
Tropiometrida. 

On the basis of the interrelationships of the included genera the family Coma- 
steridae is essentially the equivalent of the larger families in the Mariametrida and 
Tropiometrida, but as a group the comasterids form a sharply defined unit which 
is quite the equivalent of the Mariametrida and Tropiometrida. 

The systematic interrelationships within the Oligophreata may therefore most 
correctly be expressed by placing the comatulids with combed oral pinnules in a 
single family, the Comasteridae (including three subfamilies, the Capillasterinae, 
Comactiniinae, and Comasterinae) and creating the superfamily Comasterida with 
the Comasteridae as the only included family. 


Family COMASTERIDAE A. H. Clark 


Actinometra J. Miituer, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 180; Archiv fir Natur- 
gesch., 1841, vol. 1, p. 140.—Liirkmn, Cat. Mus. Godeffroy, vol. 3, 1866; vol. 4, 1869, p. 125; 
vol. 5, 1874, p. 190; vol. 5, 1877, p. 100; vol. 6, 1877—Lttkern, in P. H. Carpenter, Trans. 

“Linn. Soe. (Zool.), ser. 2, vol. 2, pt. 1, Dee. 1879, pp. 18-19.—P. H. Carpenter, Trans. Linn. 
Soe. (Zool.), ser. 2, vol. 2, pt. 1, Dee. 1879, pp. 1-122; Challenger Reports, Zoology, vol. 11, 
pt. 32, 1884; vol. 26, pt. 60, 1888 [for page references in these 2 volumes see indices]. 

Actinometridae A. H. Cuarx, Smithsonian Miscell. Coll. (Quarterly Issue), vol. 50, pt. 3, 1907, 
p. 344 (ineludes Comatula; part of Comatulidae as understood by P. H. Carpenter); Proc. 
U.S. Nat. Mus., vol. 36, 1909, p. 494 (history; renamed Comasteridae). 

Comasteridae A. H. Cuarx, Proc. Biol. Soe. Washington, vol. 21, 1908, p. 135 (includes Comatula 
and Comaster); Proc. U. 8. Nat. Mus., vol. 34, 1908, p. 210 (in key); p. 211 (includes Comaster 
and Comatula; range); p. 211 (not represented in the Hawaiian Is.); p. 212 (range of included 
genera); vol. 35, 1908, figs. 20, 21, p. 120; figs. 22, 28, p. 121; fig. 24, p. 122 (arm structure); 
p. 125 (relation to Uintacrinus); Amer. Naturalist, vol. 42, No. 508, 1908, p. 722 (ecology) ; 
p. 725 (color); Geographical Journal, vol. 32, No. 6, 1908, p. 602 (genera characteristic of 
Indo-Pacific-Japanese region); p. 606 (ecology); Amer. Naturalist, vol. 43, 1909, p. 256 (not 
known from the Red Sea); Proc. U. S. Nat. Mus., vol. 36, 1909, p. 361 (equivalent to Actino- 
metra of P. H. Carpenter); p. 362 (characters; ambulacral plating in this family first shown 
by Springer in Comaster [Nemaster] iowensis); p. 494 (reason for use of this name; revision of 
the family); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 174 (referred to Comatulida Oligo- 
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phreata); p. 175 (divided into Capillasterinae, Comactiniinae, and Comasterinae); Vidensk. 
Medd. fra den naturhist. Forening i Kgbenhayn, 1909, p. 119 (occurs at Singapore; has large 
eggs which presumably develop rapidly; ecology); p. 123 (combed oral pinnules possibly used 
for removing foreign bodies and parasites such as pentacrinoid young and myzostomes from 
the disk and pinnules); pp. 148-149 (variation of the arm tips and its significance); Amer. 
Journal of Science, vol. 29, 1910, p. 353 (more or less bilaterally symmetrical); Proc. U. S. 
Nat. Mus., vol. 40, 1911, p. 6 (6 species in Africa); p. 7 (species on N. W. coast); p. 8 (species 
on 8. KE. and N. E. coasts); p. 10 (West Indian and corresponding East Indian genera); p. 649 
(referred to Oligophreata); p. 653 (reason of many coiled digestive tube is great amount of 
inorganic matter ingested with food; reason for the same in Uintacrinus probably great amount 
of pelagic plants in food); Amer. Journal of Science, ser. 4, vol. 32 (old ser. vol. 182), No. 188, 
Aug. 1911, p. 131 (significance of variations in the centrodorsal); Die Fauna stidwest Austra- 
liens, vol. 3, Lief. 13, 1911, p. 438 (8 genera and 18 species in Australia); p. 449 (shortness of 
posterior arms in many species due to the effect of heat); Mem. Australian Mus., vol. 4, 1911, 
p. 717 (proportion of the species in the Australian fauna as known to P. H. Carpenter); p. 720 
(proportion of the species of this family in the Australian fauna); p. 724 (4 species, all extreme 
types, peculiar to Australia); p. 725 (Cominia [Comatulides] and Comissia absent from Aus- 
tralia; this family disproportionately developed in Australia); p. 729 (in key); p. 780 (key to 
Australian genera); Crinoids of the Indian Ocean, 1912, p. 6 (number of genera in the East 
Indian region; number of genera also found in the Atlantic; number of genera represented by 
closely allied genera in the Atlantic; genera exclusively confined to the East Indies; number 
of East Indian species); p. 11 (represented by Comatella, Capillaster, Comissia, Comaster, 
Comanthina, and the Vania group of Comanthus in the Ceylon region); p. 12 (represented in 
the Red Sea by the Vania group of Comanthus [error]; represented in 8. E. Africa by Comatelia, 
Capillaster, Comissia, Bennetiia, and Vania); p. 13 (Hast Indian and corresponding West 
Indian genera); p. 20 (distribution in detail); pp. 44, 48, 50, 52 (in keys); p. 54 (key to the 
subfamilies and to the genera); Amer. Naturalist, vol. 47, No. 560, 1913, p. 498 (secondary 
radial symmetry of the disk) —F. Sprinapr and A. H. Ciark, Zittel-Eastman’s Paleontology, 
1913, p. 286 (in Oligophreata)—A. H. Cuarx, Bull. de l'Institut océanographique, Monaco, 
No. 294, pp. 7, 8 (relation to temperature) ; Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 
1914, p. 3 and following (Atlantic and corresponding Indo-Pacific genera); Records Western 
Australian Museum, vol. 1, pt. 3, 1914, p. 114 (genera and species collected by the Endeavour 
in Western Australia); Journ. Washington Acad. Sci., vol. 5, No. 4, 1915, pp. 126-134 (bathy- 
metrical range; phylogenetical and paleontological significance); Die Crinoiden der Antarktis, 
1915, p. 163 (represented in South Africa by Comanthus wahlbergii); Amer. Journal of Science, 
vol. 40, 1915, p. 67 (detailed discussion of bathymetrical range); Internat. Revue d. gesamt. 
Hydrobiol. u. Hydrogr., 1915, pp. 222 and following (detailed account of distribution of 
Australian species); Smithsonian Miscell. Coll., vol. 65, No. 10, 1915, p. 37 and following 
(phylogenetical study); Amer. Naturalist, vol. 49, p. 526 (asymmetry almost universal in this 
family, which includes the most specialized of all recent crinoids) ; p. 527 (types of asymmetry) ; 
p. 546 (asymmetrical through excessive warmth); Unstalked Crinoids of the Siboga Exped., 
1918, p. 1 (key to the included subfamilies); Journ. Washington Acad. Sci., vol. 9, No. 5, 
p. 186 (asymmetry compared with that of Holopus); University of Iowa, Studies in Nat. 
Hist., vol. 9, No. 5, 1921, p. 22; Smiths. Miscell. Coll., vol. 72, No. 7, 1921, pp. 3, 6, 7, 8, 91 
10, 13, 32, 39. 
Comastéridés A. H. CuarKk, Bull. du mus. d’hist. nat., Paris, No. 4, 1911, p. 246. 


Diagnosis.—A family of the suborder Oligophreata in which the oral pinnules 
are slender, becoming flagellate and very flexible in the outer half, and are composed 
of numerous short segments few or none of which are longer than broad; the terminal 
portion of one or more of the oral pinnules bears a conspicuous comb-like structure, 
from 3 to 35 (usually between 10 and 20) of the terminal segments carrying on their 
outer ventral edge a high, thin, lanceolate or more or less rounded blade which is 
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sometimes repeated, reduced in size, on the inner ventral edge. (Vol. 1, pt. 2, 
pp. 311, 319, pl. 17.) 

The anal tube usually occupies a position at or near the center of the disk, the 
mouth being marginal and situated in a peripheral groove, interrupted posteriorly, 
into which run the ambulacral grooves from the arms (vol. 1, pt. 2, pl. 24); but rarely 
the mouth is central with 5 groove trunks radiating from it, and the anal tube is 
marginal or submarginal (vol. 1, pt. 2, figs. 686, 687, 697, 698, p. 341). 

Sacculi are absent, excepting in Comatonia and Comatilia. 

In very many species more or fewer of the arms are ungrooved (vol. 1, pt. 2, 
pp. 91, bottom, to 95), and these may be much shorter than the other arms. (Vol. 1, 
pt. 2, fig. 163, p. 86.) 

The arms are 10 or more in number, but usually more than 10. 

In many Indo-Pacific species, and in a greater or lesser proportion of the indi- 
viduals in others, the centrodorsal is reduced to a pentagonal or stellate plate and is 
quite without cirri. (Vol. 1, pt. 1, figs. 165-170, p. 229.) 

Geographical range-—From Japan and Polynesia to New Zealand and Tasmania, 
and westward to the entire eastern coast of Africa; from Brittany to the Canary 
Islands, and from North Carolina to Rio de Janeiro, Brazil. 

Bathymetrical range—From the shore line down to 1,710 meters; but the great 
majority of the species are littoral and sublittoral. 

History.—The first student of the Crinoidea definitely to set off from the re- 
mainder of the comatulids any member of this group was Louis Agassiz who in 1836 
established the genus Comaster which was based upon the Comatula multiradiata of 
Lamarck. The only character he gave for his new genus, however, was the posses- 
sion of more than 10 arms. 

In 1840 Johannes Miiller examined in the Vienna Museum a very large dried 
specimen of Comatula solaris. This he made the type of a new genus which he called 
Actinometra in 1841, describing it under the name of Actinometra imperialis. He 
remarked that the animal in question, Comatula solaris Mus. Vienn., one of the 
colossal forms of living crinoids, has no trace of grooves running to the center of the 
disk. The middle of the ventral surface of the disk is occupied by a tube. The arms 
are provided with grooves, the grooves from the 10 arms debouching at regular inter- 
vals into a circular groove running about the periphery of the disk. He was unable 
to find the mouth. The other characters, he said, were the same as in the other 
comatulids. In 1841 he also discussed Agassiz’ genus Comaster, but he assumed that 
it was based upon the Comatula multriadiata described and figured by Goldfuss in 
1832 instead of on the Comatula multiradiata of Lamarck. 

In 1843 Miiller wrote that he had found the same disk structure in two other 
comatulids in the museum at Lund. These were the two described by Retzius in 
1805 as Asterias multiradiata and Asterias pectinata, and were the types of the Linnean 
species of the same names. 

In his monograph published in 1849 Miiller used the generic name Comatula for 
all the comatulids. The species in which five radiating grooves reach the disk he 
assigned to the subgenus Alecto, which he placed in parentheses after Comatula, while 
those species in which fewer than five grooves reach the disk he assigned to the sub- 
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genus Actinometra. He had found that the groove about the periphery of the disk 
in Actinometra is not continuous as he had at first thought. 

Three species were assigned to the subgenus Actinometra; these were solaris 
Lamarck (including imperialis J. Miiller, pectinata Linné, and purpurea J. Miiller), 
rotalaria Lamarck, and wahlbergii J. Miller. 

Among the 15 species assigned to the subgenus Alecto four belong to the Comas- 
teridae; these are echinoptera J. Miiler, fimbriata Lamarck, parvicirra J. Miiller, and 
multiradiata Linné. 

Species which he was unable to place either in Alecto or Actinometra because they 
had been dried and the disk lost or distorted, or because the arms were intertwined 
ventrally concealing the disk, or for some other reason, he referred simply to Comatula. 
There were 17 of these, of which 9 belong to the Comasteridae. These 9 were 
brachiolata Lamarck, rosea J. Miiller, cumingii J. Miiller, trichoptera J. Miller, 
japonica J. Miller, multifida J. Miller, timorensis J. Miiller, novae-Guineae J. Miiller, 
and bennetti J. Miiller. 

Dujardin and Hupé in 1862 gave the history of the genus Actinometra and said 
that it scarcely differs from Comatula other than in having the anus at the center and 
the mouth at the margin of the disk. Under the generic name Actinometra they 
described four species, imperialis J. Miller (also described on another page as Comatula 
solaris), pectinata Linné, multiradiata Linné, and wahlbergii J. Miller. They 
also recognized the genus Comaster as distinct both from Comatula and from Actino- 
metra and described as Comaster multiradiatus the specimen originally described and 
figured by Goldfuss. 

Prof. C. F. Liitken in 1866 and subsequently adopted the generic name Actino- 
metra for all the species known to him which now are assigned to the family Comas- 
teridae. He never published anything in regard to his reasons for doing this. But 
the fact that he made this distinction, and furthermore made it along the lines 
subsequently elaborated by P. H. Carpenter, is evident from the lists of names of 
comatulids published in the catalogues of the Museum Godeffroy at Hamburg. 
In the catalogue published in 1866, we find Actinometra trachygaster, which is repeated 
in 1869; in 1874 he listed Actinometra gracilis, Actinometra intricata, Actinometra 
stellata, and Actinometra tenax, and in 1877 Actinometra brachymera and Actinometra 
fusca. All of these names are nomina nuda, but all of them have been identified. 
In addition to these, the names Actinometra guttata, Actinometra affinis, and Actinome- 
tra macrobrachius are found with specimens identified by him. The species belonging 
to all the other groups were assigned by Doctor Liitken to the genus Antedon. 

In an elaborate memoir on the genus Actinometra published in 1879 Dr. P. H. 
Carpenter first definitely pointed out the features characteristic of the comasterids. 

In this memoir Carpenter quoted the following from an unpublished manuscript 
of Professor Liitken: 


The lower or oral pinnules of Actinometra are always very different from the others, being 
flagelliform and presenting a more or less distinct serrature or comb (pinnulae orales prehensiles) ; 
while in Antedon they are only slightly differentiated from the others, or are transformed into strong 
rigid spines, forming a protective covering over the disk. 
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Liitken also said that the number of ambulacral furrows abutting on the mouth, 
the character used by Miller in differentiating Actinometra, is of no importance at all. 
But the anal tube in all the species of Actinometra has a central or subcentral position 
and the anal area occupies the larger portion of the disk. Using this feature as a 
primary differential character, Doctor Liitken said that he had never encountered a 
doubt whether any type should be referred to Antedon or to Actinometra, although he 
had examined a great number of specimens and of species. 

Carpenter confirmed Liitken’s observations and discussed at great length the 
characters presented by the species of Actinometra. He referred to this genus solaris 
Lamarck, pectinata Linné, brachiolata Lamarck, robusta Liitken (manuscript name), 
rotalaria Lamarck, polymorpha, sp. nov., trichoptera J. Miller, wahlbergui J. Miller, 
fimbriata Lamarck, multifida J. Miller, multiradiata Linné, parvicirra J. Miller, 
and bennettit J. Miiller, and also, with a query, purpurea J. Miller, rosea J. Miller, 
echinoptera J. Miller, and meridionalis E. C. and A. Agassiz. The last four he knew 
only from descriptions. Seven species described by Miiller he was unable to examine 
and from the descriptions he could not obtain any information regarding the position 
of the mouth or the character of the oral pinnules. Four of these seven, cumingii 
J. Miller, gaponica J. Miller, novae-Guineae J. Miller, and timorensis J. Miiller, 
belong to the Comasteridae. 

In 1884 Carpenter distributed the species of Actinometra among eight specific 
groups which were based upon the type of arm division. These specific groups were 
as follows: 


A. Ten arms only; a synarthry between 


the first two brachials__________ Group of Actinometra meridionalis. 
De eWibr eee?) ae ee Sf anon Se Se Group of Actinometra jukesi. 
(CSAUNB Ted ero 5 sere hae ee Group of Actinometra pulchella. 
10 Jad) Bo 7a bak 4 erp te fea hathapacctei Group of Actinometra parvicirra. 
Ho ITS rea (Itc) epee ees eee eS eetcee Group of Actinometra typica. 
RUD Zee ee ee er  eeyen oe ae Group of Actinometra stelligera. 
GIB rsh (2 3) ee ae ee eee nee Group of Actinometra multiradiata. 
en SS 4st Aa) ei eee eee eet ee Group of Actinometra bennetti. 


He mentioned these divisions of the genus merely to illustrate the fact that in the 
single species Neocrinus decorus various types of I[Br and IIIBr series occur which 
are specially characteristic of different groups of species in Actinometra. 

In 1888 Carpenter divided the genus Actinometra into eight specific groups 
included in four series, as follows: 


Series I: [Br series 2 (1 +2); first arm syzygy between brachials 1 +2: 


1. Ten aN SR ars Ms ce Le Solaris group. 
2s UiBrr series: 25 (li2) Man eee ee ee ee Paucicirra group. 
3) WBriseries'41(G)-24)y_ eviews ey saan. Yes salustestyy Typica group. 


Series II: IBr series 2; 10 arms: 


2 Be MO anne 2 cee ee ee ee Echinoptera group. 
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Series [I]: IIBr series 2; more than 10 arms: 
5. All division series 2; first brachial syzygy between 
ttc hv al Sele ta 2a eee marae oot Sete nee ee eee tee ereres = Stelligera group. 
6. I1Br 2; first brachial syzygy between brachials 3+4_ Valida group. 
Series IV: IIBr series 4 (3 +4): 
7. IIBr series 4 (3+4); IIIBr series 3 (2+3); first 
arm pinnule on the first brachial, and a syzygy 
esi C LN EN LT S02 to a ee el Fimbriata group. 
8. [Br series 4 (3+ 4); first arm pinnule on the second 
brachial, and a syzygy between brachials 3+4___ Parvicirra group. 


In 1907 the present author established the family Actinometridae, including the 
genus Comatula used as the equivalent of Actinometra as employed by Carpenter. 

Since Actinometra is a pure synonym of the earlier Comatula, both having as the 
genotype Comatula solaris, the name Actinometridae was changed in the following 
year to Comasteridae. 

The family Comasteridae as understood in 1908 included the genera Comatula 
and Comaster. The generic name Comaster was taken as the basis for the family 
name, since Comatuladae or Comatulidae had been used with various meanings 
since 1828. 

Note.—For keys to the subfamilies included in the family Comasteridae see p. 69. 


ARTIFICIAL KEY TO THE GENERA OF THE FAMILY COMASTERIDAE 
a’, Ten arms only. 
b!. Cirri present. 
c!. All of the pinnules present. 
_d'!, Combs with more than 3 teeth; cirri not excessively slender with excessively elongated 
segments; arms more than 20 mm. in length. 

e!. Comb confined to the distal portion of the proximal pinnules, never extending basal- 
ward so far as the middle; teeth of the combs little, if any, higher than the width 
of the segments that bear them; no spinous median knobs or keels on the earlier 
brachials. 

j!. Several of the distal cirrus segments preceding the penultimate bear each a dorsal 

tubercle, spine, or transverse ridge. 

g'. Outer cirrus segments carinate dorsally and with a dorsal tubercle or small spine; 
distal ends of the basal segments of the lower pinnules not markedly enlarged. 

h'. No conspicuous carinate processes on the first and second segments of the 

proximal pinnules (Seychelles, Amirante Islands, the Red Sea, and Ceylon to 

tropical Australia, the Bonin Islands, southern Japan, the Philippines, and 

Macclesfield Bank; 0-984 meters) ______--------------- Comissia, p. 244. 

k2. First and second segments of the proximal pinnules with a very high and promi- 

nent carinate process of which the outer edge, at least on the second segment, 

is parallel with the longitudinal axis of the pinnule (Caribbean Sea and Gulf 

of Mexico; 0-479 meters)_-o---=2-U 2.222222 2 S-2 Leptonemaster, p. 275. 

g?. Outer cirrus segments not carinate dorsally, each bearing dorsally a straight trans- 

verse ridge; distal ends of the basal segments of the lower pinnules with greatly 

flaring spiny distal ends which project as rough spurs on the aboral side (Bass Strait 

and the coast of Victoria; 119 [?91]-183 [?311] meters)____ Comanthoides, p. 240. 

f?. No dorsal processes on the outer cirrus segments except for the opposing spine on the 

penultimate segment; cirrus segments more or less subequal. 
g'. Less than 25 cirrus segments, of which at least some, and commonly all but the 
first 2, are longer than broad. 
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jt, Elements of the [Br series and first 2 brachials short and very broad, in close 
apposition with their neighbors on either side; segments of the genital pin- 
nules short and broad, in the basal half of the pinnules usually much broader 
than long, and more or less produced aborally; cirri short, rather stout, and 
usually few in number. 

i!, Elements of the IBr series and first 2 brachials united by syzygy, or by an 
exceedingly close synarthry which appears externally as a uniformly nar- 
row, or dotted, line; 2 or more of the basal segments of the proximal pin- 
nules usually bear a prominent carinate process (Ceylon and the Gulf of 
Martaban to tropical Australia, south to between Fremantle and Gerald- 
ton on the west and Sandon Bluffs on the east, northward to Luzon, the 
China Sea and Hong Kong, and eastward possibly to the Society Islands; 
0=109imeters)=_ 3-2) 3 eee Comatula, p. 302. 

22. Elements of the IBr series and first 2 brachials united by synarthry, the line of 
union appearing externally as 2 very narrow triangles converging to a 
common apex in the median line; no prominent carinate processes on the 
basal segments of the proximal pinnules (Cape Lookout, N. C., southward, 
throughout the Caribbean Sea, to Rio de Janeiro; 0-508 [?510] meters). 

Comactinia, p. 374. 

h2. Elements of the IBr series longer and narrow, free laterally and widely separated 

from their neighbors; segments of the genital pinnules beyond the first 2 as 

long as, or longer than, broad; cirri long, slender, and numerous (southwest- 

ern Japan to the Lesser Sunda Islands; 311-984 meters). Comatulides, p. 400. 

g’. More than 30 cirrus segments which, except for the penultimate, are twice as 

broad as long or even broader (southwestern and southern Australia from 
Perth, Western Australia, to Port Phillip, Victoria; 0-18 meters). 

Comatulella, p. 295. 

e?. Terminal comb on the proximal pinnules very long, usually arising at about, or even 
within, the end of the proximal third of the pinnules; teeth of the combs usually 
much exceeding in height the width of the segments that bear them; fourth-seventh 
brachials with prominent spinous median dorsal knobs or keels (Key West, Fla., 
to Cape Lookout, N. C.; 14-241 meters)...--____.__--_-_-=-- Comatonia, p. 288. 

@, Combs on the proximal pinnules with 3 teeth only; cirri excessively slender and thread- 
like, the enormously elongated segments with greatly swollen articulations; the penul- 
timate segment, which is much shorter than those preceding, is twice as long as broad; 
arms not more than 15 mm. in length (Virgin Islands; 91-183 meters). 

Microcomatula, p. 287. 
ce’. Second, third, and fourth pairs of pinnules absent, so that there are no pinnules between 
P, and P; and P, and P, (off Georgia; 512 meters)_________________ Comatilia, p. 284. 
b!. Cirri absent, the centrodorsal being reduced to a stellate, pentagonal, or more or less irregular 
plate (Gulf of Martaban and the Andaman Islands to Australia, south on the east coast 
to Sandon Bluffs, New South Wales; 0-109 meters)_________________ Comatula, p. 302. 
a*, More than 10 arms. 
b!. Cirri present. 

c’. First pinnule of the undivided arms arising from a IIBr or subsequent axillary on the first 
brachial, and a syzygy between brachials 2+3; IIBr series 4 (8+4), or 4 (8+4) and 2; 
I11Br and following division series, if present, and very exceptionally the II Br series, 3 
(2+-8); division series sometimes very irregular. 

d', Distal cirrus segments more or less strongly carinate dorsally, with a dorsal tubercle or 
small spine in the middorsal line, or a V-shaped row of tubercles, of which the largest 
is at the apex of the V. 

é. Brachials much broader than long, wedge-shaped or oblong (Madagascar, Mauritius, 
the Maldive Islands, and Ceylon to northern Australia, the Caroline Islands, south- 
western Japan, the Philippines, and Formosa [Taiwan]; 0-292 meters). 

Capillaster, p. 156. 
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e*. Brachials beyond the basal triangular, about as long as broad, becoming elongate 
wedge-shaped distally (Bahamas and Dry Tortugas, throughout the Caribbean Sea, 
and southward to Bahia, Brazil; 0-355 meters)______________ Nemaster, p. 214. 

@, Distal cirrus segments not carinate dorsally, each bearing a straight transverse ridge; 
distal ends of the basal segments of the lower pinnules with greatly flaring spiny distal 
ends, projecting as rough spurs on the aboral side (Bass Strait and the coast of Vie- 
torias 11 9[791}—183 [7311] meters) 22 5 2 2 sh lee cede Comanthoides, p. 240. 

c. First pinnule of the undivided arms on the second brachial; a syzygy between brachials 
3+4 or 1+2, or in both places, but never between brachials 2+3. 

d', All the division series of 2 elements like the IBr series. 

e!. Cirri well developed, numerous, and rather long, with the distal segments much shorter 
than the earlier, broader than long, and each bearing a dorsal spine or tubercle; ele- 
ments of the division series united by synarthry, though the union may be so close 
as to appear externally like a syzygy. 

f!. Brachials beyond the basal wedge-shaped or almost oblong, broader than long 
(Salomon, Coin Peros, the Maldive Islands, and Ceylon to the Abrolhos Islands, 
Western Australia, Torres Straits, New Caledonia, Tonga, Fiji, Samoa, the Bonin 
Islands, southwestern Japan, the Philippines, and Macclesfield Bank; 0-210 
melers) =aee As eae nee eh ANE ES eis Ben al am Comatella, p. 89. 

f?. Brachials beyond the basal triangular, about as long as broad. 

g'. Centrodorsal moderate in size or small, with the cirri arranged in irregular rows (St. 
Paul’s rocks northward, throughout the Caribbean Sea, to the Dry Tortugas and 
Bahamas; Canary Islands to Brittany; 13-1,710 meters). Neocomatella, p. 122. 

g°. Centrodorsal large and broad, thick discoidal, with the cirri arranged roughly in 25 
columns (Kei and Philippine Islands; 256-275 meters)_ Palaeocomatella, p. 153. 

e. Cirri poorly developed, arranged in a single more or less deficient row, very few in 
number, short, composed of subequal segments, all of which, except for the first or 
first 2, are longer than broad; outer cirrus segments without dorsal spines or tubercles, 
but an opposing spine is usually present; elements of the division series united by 
syzygy (Aru Islands and northern Australia south to Baudin Island, Western Australia, 
and Port Molle, Queensland; Java and Singapore; 0-69.4 meters). Comatula, p. 302. 

d?. Some, or all, of the division series of 4 elements. 

e!. I1Br series all, mostly, or in part, of 4 elements. 

f!. Elements of the IBr series and the first 2 ossicles following every axillary united by 
syzygy; I1Br series 4 (1+2, 3+4), or partly 4 (1+2, 3+4) and partly 2 (1+2); 
IIIBr and following series 2 (1+2) or 2, very exceptionally 4 (3+4) (Maldive 
Islands to Australia, south to Port Walcott, Western Australia, and Port Molle, 
Queensland, Fiji, the Gilbert [Kingsmill] Islands, southern Japan, the Philippines, 
Macclesfield Bank, and the coast of China; 0-216 [?538] meters). Comaster, p. 409. 

f?. Elements of the IBr series and the first 2 ossicles following every axillary united by 
synarthry; II Br series 4 (3+4), or partly 4 (3+ 4) and partly 2. 

g'. Distal cirrus segments with or without dorsal tubercles or spines, but never with a 
straight transverse ridge. 

At. Some or all of the III Br series 4 (3+ 4). 
a1, All of the IIIBr series 4 (3+ 4) (Cape of Good Hope, Madagascar, Mauritius, 
the Seychelles, and Baluchistan to Australia, including the whole southern 
coast, Tasmania, New Zealand, New Caledonia, Fiji, Tonga, Samoa, the 
Gilbert, Caroline, Pelew, and Bonin Islands, southern Japan, the Philippines, 
Hong Kong, and Amoy, China; 0-256 [?548] meters). Comanthus, p. 527. 
#. II[Br series partly 4 (3+ 4) and partly 2. 
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j!. Outer IITBr series on each ray 2, the inner 4 (3+-4); following division series 
wholly, or mostly, 4 (3-+-4); the typical arrangement of the IIIBr series 
is subject to some variation, especially on the posterior arms, following 
IIBr 2 series; seldom less than 60 arms (Maldive Islands and Ceylon to 
Australia, south to the Abrolhos Islands, Western Australia, and the 
Queensland coast, the Solomon, Caroline, and Philippine Islands, and 
Macclesfield Bank; 0-548 meters) --------------- Comanthina, p. 457. 

7. No regularity in the distribution of JIIBr series of 4 (8+ 4) and 2; very 
seldom so many as 60 arms (Madagascar, Mauritius, the Seychelles, and 
Baluchistan to tropical Australia, New Caledonia, Fiji, Tonga, the 
Gilbert, Caroline, Pelew, and Bonin Islands, southern Japan, and Amoy, 
Chinas 02110@meters)= S25! eee Comanthus, p. 527. 

h2. All of the IIIBr series 2; or, exceptionally, II[Br 4 (8+-4) series will follow II Br 
2 series, especially on the posterior arms (Java to Australia, south to the 
Abrolhos Islands, Western Australia, and Ballina, New South Wales, the 
Bonin Islands, southern Japan, the Philippines, Formosa [Taiwan], and 
Fukien Province, China; 0-150 meters) ------------- Comantheria, p. 483. 
@. Distal cirrus segments each with a straight transverse ridge dorsally; usually 10 
and never so many as 20 arms (Bass Strait and the coast of Victoria; 119[?91]- 
WSS4[ST 1) tmeters) = Aeeete  e as ee Eee e eAe Comanthoides, p. 240. 
e?, IIBr series all 2; but some, at least, of the following division series are 4 (3-4-4) (Mada 
gascar, Mauritius, the Seychelles, and Baluchistan to tropical Australia, New Cale- 
donia, Fiji, Tonga, the Gilbert, Caroline, Pelew, and Bonin Islands, southern Japan, 
andvAmoy.;7 China; 0=1'0imeters)i 22 22353 Cee Se eae Comanthus, p. 527. 

b?. Cirri absent. 

c!. First pinnule on the undivided arms on the second brachial; a syzygy between brachials 
3+4 or 1+2, or in both locations, but never between brachials 2+3; IIIBr series never 
3 (2+8). 

d'!, Some, or all, of the division series of 4 elements; segments of the genital pinnules not 
especially short and broad. 
e}, IIBr series all, mostly, or in part, of 4 elements. 

f!. Elements of the IBr series and the first 2 ossicles following every axillary united by 
syzygy; IIBr series 4 (1+2, 3+4), or 4 (1+2, 3+4) and 2 (1+2); IIIBr and fol- 
lowing division series 2 (1+ 2), only very exceptionally 4 (3-+4) (Maldive Islands to 
Australia, south to Port Walcott, Western Australia, and Port Molle, Queensland, 
Fiji, the Gilbert [Kingsmill] Islands, southern Japan, the Philippines, Macclesfield 
Bank, and the coast of China; 0-216 [?538] meters___________ Comaster, p. 409. 

J*. Elements of the IBr series and the first 2 ossicles following every axillary united by 
synarthry; IIBr series 4 (8-+4), or 4 (8+4) and 2. 

g'. Some or all of the IIIBr series 4 (3-+4). 
ht. All of the IIIBr series 4 (8+4) (Ceylon to tropical Australia, New Caledonia, 
Fiji, Tonga, the Gilbert, Caroline, Pelew, and Bonin Islands, and the Philip- 
pines;/0—110;meters) 22-22 _ = ee eee Comanthus, p. 527. 
}®, IIIBr series both 4 (83+4) and 2, 

“. Outer IIIBr series on each ray 2, the inner 4 (34-4); following division series 
wholly, or mostly, 4 (3+-4); IIBr series wholly, or mostly, 4 (83+4); the 
typical arrangement of the IIIBr series is subject to some variation, on the 
posterior arms especially, following IIBr 2 series; seldom less than 60 arms 
(Maldive Islands and Ceylon to Australia, south to the Abrolhos Islands, 
Western Australia, and Bass Strait, the Solomon, Caroline, and Philippine 
Islands, and Macclesfield Bank; 0-548 meters) _______ Comanthina, p. 457. 

?. No regularity in the distribution of the IIIBr series of 4 (3+4) and 2; seldom 
more than 60 arms (Ceylon to tropical Australia, New Caledonia, Fiji, 
Tonga, the Gilbert, Caroline, Pelew, and Bonin Islands, and the Philippines; 
Ot Ohm eters) ee atc em a eee rene Comanthus, p. 527. 
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g. All the IIIBr series 2; or exceptionally IIIBr 4 (3+-4) series will follow IIBr 2 
series, especially on the posterior rays (Java to Australia, south to the Abrolhos 

Islands, Western Australia, and Ballina, New South Wales, the Bonin Islands, 

southern Japan, the Philippines, Formosa [Taiwan], and Fukien Province, 

China 0150 meters) aero nenleee CORE OIE Ease HH Comantheria, p. 483. 

e. I1Br series all 2; but some, or all, of the following division series 4 (3+4) (Ceylon to 
tropical Australia, New Caledonia, Fiji, Tonga, the Gilbert, Caroline, Pelew, and 

Bonin Islands,-and the Philippines; 0-110 meters)____________ Comanthus, p. 527. 

@, All of the division series of 2 elements united by syzygy, resembling the IBr series; 
segments of the genital pinnules short and broad, in the basal half of the pinnules usually 
much broader than long (Aru Islands and northern Australia south to Baudin Island, 
Western Australia, and Port Molle, Queensland; 0-69.4 meters)___ Comatula, p. 302. 

e. First pinnule of the undivided arms on the first brachial; brachials 2+-3 united by syzygy 
(China Sea to the Borneo Bank; 0-59 meters)____________________ Capillaster, p. 156. 


Subfamily Caprmuasterinar A. H. Clark 


Capillasterinae A. H. Cuarx, Proc. Biol. Soe. Washington, vol. 22, 1909, p. 175 (includes Nemasier, 
Capillaster, Neocomatella, Comatella, Comatilia, Leptonemaster, and Comissia); Ann. and Mag. 
Nat. Hist., ser. 8, vol. 7, 1911, p. 644 (the genus Comissia falls in this subfamily); Die Fauna 
stidwest-Australiens, vol. 3, Lief. 13, 1911, p. 438 (2 genera and 3 species in Australia) ; 
Proc. U.S. Nat. Mus., vol. 43, 1912, p. 390 (Neocomatella, Comatella, Nemaster, and Capillaster 
all fall in this subfamily); Crinoids of the Indian Ocean, 1912, p. 6 (number of East Indian 
genera; number of genera also found in the Atlantic; number of genera represented by closely 
allied. genera in the Atlantic; genera exclusively confined to the Hast Indian region; number 
of East Indian species); p. 14 (distribution in the East Indies); p. 20 (distribution in detail); 
p. 54 (in key); Bull. de l'Institut océanographique, Monaco, No. 294, 1914, pp. 7, 8 (relations 
to temperature); Journ. Washington Acad. Sci., vol. 4, No. 19, 1914, pp. 559-563 (correlation 
of geographical and bathymetrical ranges); No. 20, p. 582 (relation to temperature of habitat); 
Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1914, pp. 3 and following (Atlantic and 
corresponding Indo-Pacific genera); Records of the Western Australian Museum, vol. 1, part 
3, 1914, p. 114 (genus and species collected by the Endeavor in Western Australia); Journ. 
Washington Acad. Sci., vol. 5, No. 4, 1915, pp. 126-134 (bathymetrical range; phylogenetic 
and palaeontological significance) ; Die Crinoiden der Antarktis, 1915, p. 132 (covering plates) ; 
Amer. Journal of Science, vol. 40, 1915, p. 67 (detailed discussion of bathymetrical range); 
Smithsonian Miscell. Coll., vol. 65, No. 10, 1915, pp. 42 and following (phylogenetic study); 
American Naturalist, vol. 49, 1915, p. 525 (bathymetrical and thermal ranges; asymmetrical 
genera, with bathymetrical ranges); p. 539 (genera with asymmetrical disks; genera with one 
or more rays dwarfed); Unstalked Crinoids of the Szboga Exped., 1918, p. 1 (in key); p. 2 
(in key; key to included genera); University of Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, 
p- 12 (represented in West Indies) ; p. 22; Smithsonian Miscell. Coll., vol. 72, No. 7, 1921, p. 3. 

Capillastérinés A. H. Cuarx, Bull. du mus. d’hist. nat., Paris, No. 4, 1911, p. 246. 


Diagnosis.—A subfamily of Comasteridae in which the cirri always bear dorsal 
spines or tubercles on the outer segments and are stout or numerous and well devel- 
oped; they are absent only in a single species; the arms are 10, or more than 10, in 
number; when there are more than 10 arms the division series are all 2, or the [1 Br 
series are 4 (8+4), rarely 2, and the following division series are 3 (2+3); when 
there are more than 10 arms and the division series are all 2 the first syzygy is be- 
tween brachials 1 +2; except occasionally on the outermost arms of each ray, where 
it may be between brachials 3+ 4; when the II Br series are 4 (3+4) the first brachial 
syzygy is always between brachials 2+3; when the [1Br series are 4 (3 +4) the first 
pinnule of the free arms is on the first brachial following the axillary, and in diyision 
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series of 3 (2+3) the first element, following the preceding axillary, bears a pinnule; 
in species with 10 arms, and in species with more than 10 arms in which all the divi- 
sion series are 2, the first pinnule is on the second brachial; the genital pinnules are 
not especially stout, and their component segments are not especially short. 

Geographical range —From southwestern Japan, the Bonin and Caroline Islands, 
Samoa, Fiji, Tonga, New Caledonia, and Tasmania westward to the Red Sea, the 
Amirante Islands, the Seychelles, Madagascar, and Mauritius; from Brittany to the 
Canary Islands; from Cape Lookout, N. C., and southern and western Florida and 
the Bahamas southward throughout the Caribbean Sea and Gulf of Mexico to Bahia, 
Brazil. 

Bathymetrical range-——From the low-tide mark down to 1,710 meters. The 
relative frequency of the included genera at different depths is as follows: 


0=100 meters sss ee 8 | 400-600 meters.._-.-------------- 3 
100=200;:meters2==3=—5 2) ee 9) | '600=15000):meters-- =—- == 3 == ee 2 
200=300imeters=_*= eet = 22 soe eee i|8Over 1; 000 meters=2s22—" =e eee 1 
300=400 meters!as=2 SaaS ae as 4 


Remarks.—In contrast to the subfamilies Comactiniinae and Comasterinae, the 
subfamily Capillasterinae is a rather heterogeneous group. Of the 11 included 
genera, 5 contain invariably 10-armed species, one contains a single species of which 
most of the individuals have 10 arms, and 5 include species with always more than 
10 arms, the number running up to about 100 in exceptional specimens of Capillaster 
sentosa. In several of the multibrachiate species the arm number varies between 
unusually wide extremes; for instance, in Comatella nigra there may be anywhere 
from 29 to 80 or more arms. 

The arm division in Capillaster and Nemaster is of a curious type not found 
elsewhere in the comatulids, though occurring in the pentacrinites. The arm division 
of Comatella, Neocomatella, and Palaeocomatella resembles that found in the multi- 
brachiate species included in the subfamily Comactiniinae. 

It was because of the close correspondence in the structure of the cirri that I 
originally placed Capillaster, Nemaster, Comatella, Neocomatella, and Palaeocomatella 
in the same subfamily, their cirri being very different from those characteristic of 
the species of the Comactiniinae. The correctness of this disposition was later 
confirmed by the discovery of curious individuals of species of Capillaster and Coma- 
tella which had some of their division series of the type characteristic of the other 
genus. 

In the genera Capillaster and Nemaster certain individuals of the included species 
have the division series very highly irregular, and not infrequently consisting of a 
single axillary ossicle only. This is seen particularly in Capillaster mariae, C. multi- 
radiata, and Nemaster iowensis. Such irregularity in the division series does not 
occur in any other group of comatulids. While irregularities in the division series 
are very frequent in most of the species of Comasterinae, they here consist simply 
of the replacement of a division series of 4 (3+4) by one of 2, or the reverse. 
| In the Capillasterinae the cirri are always numerous and well developed, except- 
ing only in Capillaster macrobrachius, in which species they are absent. The number 
of cirrus segments varies from 8 or 9 in Microcomatula to occasionally 40 or more 
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in Capillaster sentosa, and is usually between 12 and 25. The length and stoutness 
of the cirri and the number of cirrus segments are in general proportionate to the 
size of the species or the individual. While this is more or less true in all the comas- 
terids, it is especially noticeable in the Capillasterinae. The earlier cirrus segments 
are always somewhat, and usually considerably, longer than the distal, which bear 
dorsal spines or tubercles. 

The inclusion of the genera containing species with only 10 arms in this sub- 
family rather than in the Comasterinae calls for a word of explanation. The cirri 
of these species are quite different from those found in the species of Comactiniinae, 
since they always have dorsal processes on the distal segments. In the multibra- 
chiate species of Capillasterinae the cirri, in contrast to the arms, are fairly uniform 
in structure and also in relative size; they are absent in only a single species. The 
10-armed comasterids possess cirri which, except for the attenuate cirri of the very 
small forms, resemble those of the multibrachiate Capillasterinae. A close approach 
to this type of cirrus is found in certain species of Comanthus, such as C. trichoptera 
and C. japonica, but the cirri of the 10-armed forms do not resemble the cirri of 
these species so closely as they do the cirri of the smaller of the multibrachiate 
Capillasterinae. Besides this, in the 10-armed genera the length, stoutness, and 
number of segments in the cirri are roughly proportionate to the size of the species, 
as in the multibrachiate Capillasterinae. In the Comasterinae, on the other hand, 
the cirri are highly diversified. The distal segments usually bear dorsal processes, 
but these are very variable, and may be absent, as in Comanthina schlegelii and 
Comanthus bennetti. While the cirri may be very large and stout, as in Comanthus 
bennetti and C. pinguis, they are commonly weak and poorly developed, more or 
less deficient, or entirely absent. So there seems to be no escape from the conclu- 
sion that the 10-armed genera should be included in the subfamily Capillasterinae. 

The single species of the curious genus Comanthoides usually has 10 arms, but 
sometimes more than 10. In the latter case the arm division may resemble that of 
Capillaster, or of the genus Comanthus in the Comasterinae. The species of 
Comanthoides, therefore, would seem to be a form uniting, in its multibrachiate in- 
dividuals, the Capillasterinae and the Comasterinae. In its cirri and pinnules, 
however, it agrees very closely with the species of Comissia, and I believe that it 
should be regarded as an aberrant member of the Capillasterinae rather than as a 
connecting link between the Capillasterinae and the Comasterinae. 

The tropical American genera of Capillasterinae which include 10-armed species— 
Leptonemaster, Comatonia, Comatilia, and Micromatula—are especially interesting. 
In Comatilia we find the only comasterid with deficient pinnulation, there being no 
pinnules between the first and the fourth pairs. The single species of Microcomatula 
is the smallest comatulid known, being somewhat smaller than the smallest adults 
of the minute Compsometra parviflora. It has an arm length of only 12mm. The 
cirri are greatly attenuated, and the comb on the oral pinnules has only three teeth. 
Sacculi, otherwise absent in the Comasteridae, occur in Comatilia and in Comatonia. 

It is worthy of note that in many of the small species of Capillasterinae the 
mouth is always central, while in some of the larger ones, as Capillaster multiradiata, 
it is frequently nearly or even quite central. In the species of Comactiniinae and 
Comasterinae the mouth is always marginal or submarginal. 


88 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


The Capillasterinae are remarkable for great diversity in size, in arm structure, 
and in the position of the mouth, and at the same time for a minimum of diversity 
in the structure of the cirri, which organs are, with only a single exception, present. 
They have much the greatest range—geographical, bathymetrical, and thermal—of 
all the comasterid groups, and include nearly all the comasterid species found below 


the sublittoral zone. 

In the diversity and often extraordinary variability of their arm structure, and 
in the relative constancy of their cirrus structure, the Capillasterinae suggest the 
pentacrinites more strongly than do any of the other comatulids. 

It is possible to regard the Capillasterinae as suggesting, especially in the small 
10-armed genera, the generalized type from which the other comasterids were derived. 

History.—The subfamily Capillasterinae was established in 1909 to include the 
genera Nemaster, Capillaster, Neocomatella, Comatella, Comatilia, Leptonemaster, and 
Comissia. The genera Palaeocomatella, Comatonia, and Microcomatula have been 
since described, and Comanthoides is described herein. 

Of the groups mentioned by Carpenter in the Challenger report (1888) the 
Stelligera and Fimbriata groups fall within the Capillasterinae. A species mentioned 
by him as belonging to the Paucicirra group (included in the Comactiniinae), and 
subsequently (1889) described as Actinometra notata (= Comatella stelligera), also 
belongs here. In addition, under ‘‘ Actinometra, Series II,’’ which includes the 
Echinoptera group only, Carpenter refers to certain 10-armed species of Capillasteri- 
nae, though without mentioning any names, and he also placed here certain speci- 
mens of Neocomatella pulchella, other specimens of the same species being referred to 
the Stelligera group. 

KEY TO THE GENERA OF THE SUBFAMILY CAPILLASTERINAE 
a’. More than 10 arms. 
b'. Outer cirrus segments more or less sharply carinate dorsally, the dorsal processes median 
spines or tubercles or a tubercular or spinous V-shaped elevation with a sharp median apex. 
c. First pinnule of the undivided arms on the second brachial; all the division series 2; the 
first syzygy is between brachials 1+2 except on the outermost arms of each ray, where 
it is between brachials 3-++4; but often on these outermost arms there is also a syzygy 
between brachials 1+-2; never a syzygy between brachials 2+3. 

d'. Brachials beyond the basal wedge-shaped and broader than long (Salomon, Coin Peros, 
the Maldive Islands, and Ceylon to the Abrolhos Islands, Western Australia, Torres 
Straits, New Caledonia, Tonga, Fiji, Samoa, the Bonin Islands, southwestern Japan, 
the Philippines, and Macclesfield Bank; 0-210 meters)_____________ Comatella, p. 89. 

@. Brachials beyond the basal triangular, about as long as broad. 

e'. Centrodorsal of moderate size, with the cirri arranged in very irregular rows (St. Paul’s 
rocks northward throughout the Caribbean Sea to the Dry Tortugas and the 
Bahamas; Canary Islands to Brittany; 13-1,710 meters)__ Neocomatella, p. 122. 

e. Centrodorsal large with the cirri arranged more or less in 25 closely crowded and irreg- 

ular columns, usually of 2 each (Kei and Philippine Islands; 256-275 meters). 
Palaeocomatella, p. 153. 
c’. First pinnule of the undivided arms on the first brachial; II Br series 4 (++ 4) and following 
division series 3 (2+3); division series occasionally very irregular; always a syzygy, in 
arms arising from a IIBr or later axillary, between brachials 2+3. 

d'. Brachials much broader than long, oblong or wedge-shaped (Madagascar, Mauritius, 
the Maldive Islands, and Ceylon to tropical Australia, the Caroline Islands, south- 
western Japan, the Philippines, and Formosa [Taiwan]; 0-292 meters). 

Capillaster, p. 156- 
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d?. Brachials triangular, about as long as broad, becoming elongate wedge-shaped distally 
(Bahamas and Dry Tortugas, throughout the Caribbean Sea, and southward to Bahia, 
Brazil sO=sb5enieters) Sse eel eee Sie 6 ee Nemaster, p. 214. 
6°. Outer cirrus segments not carinate dorsally, the dorsal processes, including the opposing spine, 
in the form of a straight transverse ridge; arms 10-19, but usually 10, and very rarely 

over 13, in number (Bass Strait and coast of Victoria; 119 [?91]-183 [?311] meters). 


Comanthoides, p. 240. 
a?, Arms 10 in number. 


b!. All the pinnules present. 
c!. Cirri never excessively slender; arms more than 20 mm. in length. 

d', Outer cirrus segments more or less sharply carinate dorsally, the dorsal processes median 

spines or tubercles or spinous V-shaped elevations with a sharp median apex. 
el, First and second segments of the proximal pinnules with a very high and prominant 
carinate process, of which the crest, at least on the second segment, is parallel with 
the longitudinal axis of the pinnule (Caribbean Sea and Gulf of Mexico; 0-479 
THLCUCTS) Pe eet See RE A A ee ee ee ee Leptonemaster, p. 275. 

e?. No carinate processes on the basal segments of the proximal pinnules. 

fi. Pinnules of the first 2, 3, or 4 pairs with terminal combs which are confined to the 
distal half and are composed of teeth which are seldom, and never much, higher 
that the width of the segments bearing them; none of the segments of the proximal 
pinnules more than very slightly longer than broad; no modification of the dorsal 
surface of the lower brachials; brachials and pinnule segments with very spinous 
distal edges (Seychelles, Amirante Islands, the Red Sea, and Ceylon to northern 
and eastern Australia, the Bonin Islands, southern Japan, the Philippines, and 
Macclesfield Bank; 0-984 meters) -..------_---.------------ Comissia, p. 244. 
f?. Terminal comb occurring only on the pinnules of the first pair (P; and P,), from 
one or both of which it may be absent; combs arising at about, or even proximal 
to, the end of the proximal third of the pinnule, and composed of exceptionally 
large rounded teeth which usually much exceed in height the width of the seg- 
ments bearing them; usually one or more of the earlier segments of P; twice as 
long as broad, or even longer; fourth-seventh brachials each with a prominent 
spinous median knob or keel (Key West, Fla., to Cape Lookout, N. C.; 14-241 
EMCUCTS) ees cee es See ee eee eee Comatonia, p. 288. 
@. Outer cirrus segments not carinate dorsally, the dorsal processes, including the opposing 
spine, in the form of a straight transverse ridge; arms 10-19, but usually 10, and very 
rarely over 13, in number (Bass Strait and the coast of Victoria; 119[?91]-183 [?311] 
TMIGLETS eee a ee a So Se ee Comanthoides, p. 240. 
c2. Cirri excessively slender and threadlike, the enormously elongated segments with greatly 
swollen articulations; penultimate cirrus segment, which is much shorter than those pre- 
ceding, twice as long as broad; arms not more than 15 mm. in length (Virgin Islands; 91-183 


Mielers) se. Ses hey tye 3 lec Salers pateceb es bos eten oe Microcomatula, p. 287. 
b2. Second, third, and fourth pairs of pinnules absent, there being no pinnules between P; and Ps; 
and eaand) bs (oft Georgias/ pl 2 meters) sees ee Comatilia, p. 284. 


Genus COMATELLA A. H. Clark 


Actinometra (part) LiitKrn, Mus. Godeffroy Cat., vol. 5, 1874, p. 190, and following authors. 
Comatula (part) Lupwie, Zeitschr. f. wiss. Zool., vol. 26, 1876, p. 361. 

Antedon (part) von Grarr, Challenger Reports, Zoology, vol. 10, part 27, 1884, p. 13. 

Calometra (part) A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50, part 3, 1907, p. 363. 
Phanogenia (part) A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 124. 

Comaster (part) A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686. 
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Comatella A. H. Cuarx, Smiths. Miscell. Coll., vol. 52, part 2, 1908, p. 207 (diagnosis; genotype 
Actinometra nigra P. H. Carpenter, 1888; arm division); Proc. U. S. Nat. Mus., vol. 36, 1909, 
p. 365 (mouth nearly or quite central); p. 506 (synonymy; genotype; range); Proc. Biol. Soc. 
Washington, vol. 22, 1909, p. 175 (referred to the Capillasterinae); Vidensk. Medd. fra den 
naturhist. Forening i Kgbenhayn, 1909, p. 193 (probably occurs at Singapore, though not yet 
discovered there); Proc. U. S. Nat. Mus., vol. 40, 1911, p. 10 (represented in the West Indies 
by Neocomatella) ; p. 13 (common to southeast Africa and Ceylon, though not occurring in the 
Arabian Sea); Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 644 (falls in the same family as 
Comissia); Memoirs Australian Mus., vol. 4, part 15, 1911, p. 730 (in key); p. 782 (in key; key 
to the Australian species); p. 738 (original reference; characters; range; Neocomatella a repre- 
sentative); p. 741 (arm division); Proc. Biol. Soc. Washington, vol. 25, 1912, p. 18 (cirri com- 
pared with those of Palaeocomatella); Proc. U. 8. Nat. Mus., vol. 48, 1912, p. 390 (represented 
in the West Indies by Neocomatella); Crinoids of the Indian Ocean, 1912, p. 11 (represented in 
the Ceylon region which is the western limit of the large highly multibrachiate species) ; p. 12 
(represented in the southeast African region); p. 13 (corresponds to the West Indian 
Neocomatella); p. 20 (bathymetric range); p. 55 (in key); p. 68 (original reference; type); 
Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1914, pp. 3 and following (represents 
Neocomatella; range); Beitrige zur Kenntnis d. Meeresf. Westafrikas, Echinod. II, Crinoidea, 
1914, p. 309 (Indo-Pacific genus occurring at Madagascar and represented in the central Atlantic 
by Neocomatella); Die Crinoiden der Antarktis, 1915, p. 181 (range; represented in the Atlantic 
by Neocomatella); American Naturalist, vol. 49, 1915, p. 525 (bathymetric range) ; p. 539 (asym- 
metrical disk); Unstalked Crinoids of the Siboga Exped., 1918, p. 3 (in key); p. 4 (key to the 
included species) ——Gu1sL6N, Zool. Bidrag fran Uppsala, vol. 9, 1924, pp. 35, 38 (brachial 
homologies). 


Diagnosis.—A genus of Capillasterinae in which the arms are more than 10 in 
number, all of the division series are 2, the first pinnule of the undivided arms is on 
the second brachial; the first syzygy is between brachials 1+2 except on the outer- 
most arms of each ray where it is between brachials 3+4; and the brachials beyond 
the basal are short, broader than long, and wedge-shaped. 

Geographical range-—Salomon, Coin Peros, the Maldive Islands, and Ceylon to 
the Abrolhos Islands, Western Australia, Torres Straits, New Caledonia, Tonga, Fiji, 
Samoa, the Bonin Islands, southwestern Japan, the Philippines, and Macclesfield 
Bank. 

Bathymetrical range-—From the shore line down to 210 meters. 

Thermal range.—¥rom the very warm water of the tropical littoral down to at 
least 13.28° C.; there is, however, only a single definite record. 

Remarks.—In their general structure the species of this genus are all very similar, 
differing chiefly in size and in features commonly correlated with size, such as the num- 
ber of arms and cirrus segments, and the number of comb-bearing proximal pinnules. 

The number of cirrus segments varies from 9-12 in C. brachycirra to 25-31 in 
C. nigra, but in all the species the cirri are of the same type. The centrodorsal is 
always discoidal, more or less thick, with the broad dorsal pole becoming more con- 
cave and developing a median rounded pit as the thickness increases. The cirri are 
arranged in from one to three or more closely crowded and irregular marginal rows. 

Because of the close similarity in the form of the centrodorsal and in the structure 
of the cirri, the large species of this genus have a very considerable superficial resem- 
blance to the species of Capillaster of corresponding size with which, until the division 


series are examined, they are likely to be confused. The general appearance of the 
small species is, however, very characteristic. 
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_Inspecies of Comatella with 20 arms each IBr series bears 2 I] Br series, and each 
of these IIBr series bears 2 arms. The 2 arms borne by each IIBr axillary are not 
quite alike, for the outer arm has a syzygy between brachials 3+4, and sometimes 
also between brachials 1 +2, while the inner arm has the first syzygy between brachials 
1+2, and none between brachials 3+4, the second syzygy being, as a rule, a con- 
siderable distance beyond the first. 

In Comatella stelligera additional axillaries are typically developed only on the 
outer side of each ray, so that the I1Br and succeeding axillaries bear an axillary on the 
face sloping toward the outer side of the ray and an undivided arm on the inner face. 
This gives the appearance of 2 stout arm trunks arising from the [Br axillary which 
give off on the inner side undivided arms on alternate segments, finally ending in a 
pair of arms. 

In the very large C. nigra each ray typically bears 4 instead of 2 such arm trunks, 
2 arising from each IIBr axillary. 

The number of arms, at least in the larger species, is variable within rather wide 
limits. Thus in C. nigra the arms may be as few as 27 or 29, or as many as 80 or more, 
though in most individuals they number between 40 and 55. In C. stelligera the arms 
may be as few as 12 or as many as 45 or even more, though there are usually between 
30 and 40 arms. 

The number of arms is therefore not wholly reliable as a criterion for the differ- 
entiation of the species, in which the most emphasis should be placed on the characters 
furnished by the size of and number of segments in the cirri. 

Terminal combs are found on a variable number of the proximal pinnules, but 
never beyond the sixth or seventh pair. P, is of variable size, but is always much 
longer than the succeeding pinnules, which decrease in length. 

The disk usually bears a greater or lesser number of conspicuous calcareous 
granules, though it may be naked. The mouth is usually marginal and the anal tube 
central, or nearly so; but in some individuals both mouth and anal tube are more or 
less equally subcentral. 

In contrast to the variability in the division series of the multibrachiate species 
in the other comasterid genera the uniformity of the division series in Comatella is 
remarkable. Only two instances of deviation from the usual type have been recorded. 
In aspecimen of C. nigra one of the division series was doubled, consisting of 4 ossicles 
in 2 synarthrial pairs, and in a specimen of C. decora Gislén found a II Br 4 (3 +4) 
series followed by arms having a pinnule on the first brachial and a syzygy between 
brachials 2+3 as in Capillaster. 


KEY TO THE SPECIES IN THE GENUS COMATELLA 


a'. Cirrus segments usually 26-30; arms usually more than 40; all the IIIBr series present, and 
usually numerous IVBr, VBr, and VIBr series, and sometimes VIIBr series, also; the inner 
branch from each IIBr series in its divisions resembles the outer (from the Philippine Islands 
to Torres Straits, the Abrolhos Islands, Western Australia, and Sumatra; 0-106 meters). 

nigra, p. 92. 
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@. Not more than 25 cirrus segments; not more than 35 arms. 
bl. Usually 20-25 cirrus segments; usually 30-40 arms; IIIBr series usually present on outside of 
rays only, the inner branch from each IIBr series usually remaining undivided (Ceylon to 
the Abrolhos Islands, Western Australia, Torres Straits, Tonga, Fiji, Samoa, the Bonin 
Islands, the Philippines, and the Macclesfield Bank; ?coast of China; 0-32 [?73] meters.) 
stelligera, p. 98. 
b?. Cirri with not more than 20 segments; 20 or fewer arms; no division series beyond the IIBr 
series. 

cl. Cirri with 15-20 segments; usually 20 arms (from the islands in the southwestern Indian 
Ocean to Ceylon, Torres Straits, Bowen, New Caledonia, Rotuma, the Caroline and 
Bonin Islands, and southern Japan; 0-15 [?183] meters) __---------- maculata, p. 112. 

c?. Not more than 13 cirrus segments. 
d'. Cirrus segments 12-13, of which the longest are not so much as 3 times as long as broad; 
P,—P; bear combs; P; with about 40 segments, and its comb with 12 teeth (southwestern 
Japan's i74—194 meters) =—-== 2-2-2 2 oe decora, p. 119. 
d. Cirrus segments 9-12 (usually 10-11), of which the longest are over 3 times as long as 
broad; P;-P; bear combs; P; with 22-28 segments of which 7-9 bear teeth (Bonin 
Islands; 164=210 meters) Stee soe te! er ee ee ee brachycirra, p. 121. 


COMATELLA NIGRA (P. H. Carpenter) 
Plate 1, Figure 1; Plate 2, Figure 2; Plate 3, Figure 3 


[See also vol. 1, pt. 1, fig. 229 (ventral view of centrodorsal), p. 247; fig. 321 (cirrus), p. 277; fig. 447 
(dorsal view of radial pentagon), p. 353; pt. 2, figs. 1, 2 (centrodorsal and radials), p. 6; figs. 156, 
157 (analysis of arm division), p. 83; fig. 257 (arm), p. 205; figs. 351-363 and 364-871, pp. 235 
and 237 (pinnule tips) ; figs. 594-596 (comb), p. 309] 


[Philippinische] Comatula, sp. Lupwia, Zeitschr. f. wiss. Zool., vol. 26, 1876, p. 361 (anatomy). 

Actinometra nigra (Semper, MS.) W. B. Carpenter, Proc. Roy. Soc., vol. 24, 1876, p. 451 (nervous 
system; nomen nudum).—P. H. Carpenter, Journ. Anat. and Physiol., vol. 10, 1876, p. 583 
(anatomy) ; vol. 11, 1876, p. 88, footnote (same) ; Quart. Journ. Microsc. Sci., vol. 21, 1881, p.181 
(anatomy) .—von Grarr, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 16, 20, 55 (Bohol, 
Philippines; myzostomes).—P. H. Carpenter, Challenger Reports, Zoology, vol. 11, pt. 32, 1884, 
pp. 96, 111, 120, 121, 122, 124, 416 (anatomy) ; fig. 6, p. 121; fig. 7, p. 122; pl. 61, fig. 6 (arm section) ; 
Ann. and Mag. Nat. Hist., ser. 5, vol. 19, 1887, p. 39 (vascular system); Challenger Reports, 
Zoology, vol. 26, part 60, 1888, pp. 58, 304, 309, 367, 381 (discussion; Bohol, Philippines, Prof. C. 
Semper).—Ro..eston and Jackson, Forms of Animal Life, 1888, p. 574—H amann, Jenaische 
Zeitschr., vol. 23 (neue Folge 16), 1889, p. 296 (anatomy)—KoruuEr, Revue suisse de zool., 
vol. 3, 1895, p. 293 (synonym of stelligera) —Prerrrer, Abhandl. Senck. naturf. Gesellsch., vol. 
25, 1900, p. 85 (Ternate)—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, 
Abt. 3, 1907, p. 1585 (listed).—A. H. Cuarx, Proc. U. 8S. Nat. Mus., vol. 34, 1908, pp. 436, 
444 (history) ; Crinoids of the Indian Ocean, 1912, p. 35 (identity). 

Comatula nigra von Grarr, Das Genus Myzostoma, 1877, pp. 17, 23, 72, 79 (Bohol, Philippines; 
myzostomes; nomen nudwm).—Bravwn, Centralbl. f. Bakteriol. u. -Parasitenkunde, vol. 3, 
1888, p. 185 (myzostomes; from von Graff). 

Actinometra stelligera KonHLER, Revue suisse de zool., vol. 3, 1895, p. 292 (Bay of Amboina; notes). 

Comatella nigra A. H. Cuarx, Smiths. Miscell. Coll., vol. 52, part 2, 1908, p. 207 (structure); 
p. 208 (Albatross stations 5136, 5139, 5142, 5145, 5146, 5147; description); Proc. U. S. Nat. 
Mus., vol. 36, 1909, p. 395 (Albaiross station 5253); vol. 39, 1911, p. 530 (Albatross stations 
5356, 5413; description of aberrant specimens); Memoirs Australian Mus., vol. 4, 1911, p. 708 
(anatomy has been studied in part); Crinoids of the Indian Ocean, 1912, p. 35 (identity); 
p. 68 (synonymy; localities); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 3 (no locality; 
specimen with one division series 4[3-+ 4]).—ReEIcHENSPERGER, Abhandl. Senck. naturf. 
Gesellsch., vol. 35, Heft 1, 1913, p. 82 (Aru Is.); p. 83 (Aru Is.; Dobo Strait, 20 m.; charac- 
ters).—H. L. Cuark, Carnegie Institution of Washington Publication 212, 1915, p. 101 (Mer).— 
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A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 4 (in key ; range); p. 5 

(synonymy; detailed account; stations 43, 99, 282; Enkhuizen I.); pp. 271, 272, 275 (listed); 

pl. 1 (colored figure)—H. L. Ciarx, The Echinoderm Fauna of Torres Strait, 1921, p. 8 

(collected by the Carnegie Exped., 19138); p. 12 (Mer; Port Galera, Mindoro; color in life; 

remarks); pp. 192 and following (range).—H. L. Cuark, Journ. Linn. Soc. (Zool.), vol. 35, 

1923, p. 231 (Abrolhos Is.); p. 232 (Long I.; characters). 

Diagnostic features —The size is very large; the cirri have 25-31 (usually 26-30) 
segments, and are about 30 mm. long; the arms are 27-80 or more (very rarely less 
than 40) in number, from 150 mm. to 170 mm. in length; the inner derivative from 
each IIBr auxillary divides like‘the outer. 

Description.—The centrodorsal is moderately large, discoidal, with the polar 
area from 5 to 6 mm. in diameter, slightly concave, with a rounded and usually 
shallow median pit. The cirrus sockets are arranged in 2 or 3 closely crowded alter- 
nating marginal rows. 

The cirri are XX-XXX, 25-31 (usually 26-30), about 30 mm. in length, long, 
large, and usually stout. The first sezyment is very short, and the following gradually 
increase in length to the sixth, which is about as long as broad; the succeeding seg- 
ments to the tenth or eleventh are similar, and those following become shorter, 
about twice as broad aslong. The transition segment is the ninth, tenth, or eleventh. 
In the specimens with comparatively slender cirri the cirrus segments become about 
as long as broad on the fifth, the sixth to the twelfth being about one-third again 
as long as broad, and the following again about as long as broad, and short distally. 
The transition and following segments gradually develop a distal dorsal tubercle 
which becomes quite prominent, on the outer segments gradually moving to a sub- 
median position and becoming median on the terminal four or five. This tubercle 
is usually blunt conical, but frequently more or less laterally elongate, especially on 
the more proximal segments. 

The ends of the basal rays are visible as small flattened inconspicuous tubercles 
in the angles of the calyx. 

The radials are very short in the median line, but extend far up in the angles of 
the calyx. The IBr, are very short, oblong, usually with the proximal border slightly 
convex, well rounded dorsally and laterally, not quite meeting basally, the lateral 
edges of adjacent IBr, diverging. The IBr; are very broadly pentagonal, the lateral 
edges being about as long as those of the IBr,; they are somewhat over twice as broad 
aslong. The lateral edges of the IBr; and IBr, make an obtuse angle with each other. 
The I1Br are 2, almost invariably all present. The IIIBr series are 2, and, like the 
IIBr series, are almost always all present. IVBr, VBr, VIBr, and rarely VIIBr 
series are present, always 2, developed externally in reference to the HIBr series. 
Some individuals do not have the division carried beyond the IVBr series, though 
usually VBr series at least are present. The division series are well separated, expos- 
ing a strip of perisome between the postradial series, the width of which is equal to 
about half that of the I[Br series. 

Arms 27-80 or more in number (usually 40-45), 150 to 170 mm. long. The 
first 2 brachials are similar in size and shape, small, slightly wedge-shaped, about 
three times as broad as long; the first are almost entirely united interiorly, as are the 
segments immediately following each axillary. The next 5 brachials are oblong, about 
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twice as broad as long, and the following become wedge-shaped or even triangular, 
about half again as broad as long, then gradually less oblique, about twice as broad 
as long, which proportion is maintained until the very tip of the arm 1s reached, 
the brachials then becoming about as long as broad. After the proximal oblong 
brachials, which are smooth, the brachials develop very prominent and somewhat 
overlapping distal ends which are armed with very fine spines, and a striate dorsal 
surface. hs 

Syzygies occur between brachials 1+2 (on the outermost arms arising from a 
TlIBr series brachials 3+4), and often again between brachials 3+4 or 4+5; the 
next syzygy is somewhere between brachials 14+15 and 23 + 24 (the variation in any 
one individual being usually not more than 3 or 4 brachials), and the distal inter- 
syzygial interval is 4 muscular articulations. 

The pinnules are in general similar to those of C. stelligera. P, is 25 mm. long, 
resembling P, in C. stelligera and with a similar comb. The genital pinnules are 
about 10 mm. long, and the distal pinnules are 15 mm. long. 

The mouth is usually interradial and submarginal. The anal area is very large, 
naked, or with large scattered calcareous concretions which are sometimes high and 
conical. The disk is from 30 to 35 mm. in diameter. 

The color in alcohol varies from dull yellow to dark yellowish, greenish, or reddish 
brown; sometimes the specimen, if fresh, is covered with small light green spots, 
which are especially frequent on the disk. 

Notes——The single specimen recorded from the Aru Islands has 38 arms from 
150 to 160 mm. in length; the cirri are XXII, 26, up to about 30 mm. long; the centro- 
dorsal is large, with the dorsal pole flat and slightly depressed in the middle; P; on the 
outer arms reaches a length of 25 mm. or more; P, is shorter; both these pinnules 
have a prominent comb. The distal brachials are not very short, and their distal 
ends are not produced. 

In the specimen collected by MM. Maurice Bedot and C. Pictet at the bay of 
Amboina and recorded by Professor Koehler, most of the cirri had been broken off, 
but from the number of the sockets they could not have been more than XVI or XVII. 
The cirrus segments are especially elongated, and the outermost bear small dorsal 
spines. 

The IBr, are largely visible and are united laterally. On some rays there are 
IVBr series. 

There are 44+ arms, most of which are broken. 

The first syzygy is between brachials 1+2, and on the external arms following 
each of the outermost axillaries, but not on the internal, there is another syzygy 
between brachials 3+4. The second syzygy is at about the sixteenth brachial. 

The first pinnule is the longest, the length of the pinnules following decreasing 
regularly to the fourth or fifth. 

The disk is 30 mm. in diameter. The mouth is radial. 

(Of the specimens collected by the Danish Expedition to the Kei Islands that from 
station 14 has about 45 arms; the one from station 26 is typical, though rather small; 
that from station 31 has about 55 arms; the cirri are large and stout, XVI, 27, 30 mm. 
long; the example from station 40 has 50 arms 150 mm. long; the centrodorsal is 
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rather small, discoidal, with the dorsal pole slightly concave, 5 mm. in diameter; the 
cirri are XVII, 25-26, about 30 mm. long; the specimen from station 53 is a fine 
example with 27 arms 165 mm. in length; the IIIBr series are externally developed; 
the cirri are XX, with some more or less developed in addition, 32-39, up to 37 mm. 
in length, long and stout; the seventh or eighth is a transition segment; following 
the transition segment the cirri become somewhat abruptly less stout. 

Of the specimens collected by Dr. Th. Mortensen off Jolo, one from about 18 
meters has about 50 arms, and the one from about 36-55 meters is large and typical. 

Varietal specimens.—The specimen from Albatross station 5356 is curious in 
having only 29 arms, which are 170 mm. in length; the I1Br series bear a III Br series 
externally and an undivided arm internally except in one case, where a IIBr series 
bears merely 2 undivided arms. 

The specimen from Albatross station 5413 has 40 arms 170 mm. in length; the 
cirri are X XI, 30-32, from 30 to 33 mm. in length. 

The example from off Long Island, Abrolhos, has 40 arms about 110 mm. long; 
the ‘‘very powerful cirri” are XXII, 25-28; the disk is about 32 mm. in diameter. 

In the number of arms and in the arrangement of the arm divisions these speci- 
mens resemble typical stelligera instead of typical nigra, but in the structure of the 
cirri and pinnules and in all other points they agree with nigra. It would thus appear 
that while the frequency of the arm divisions can usually be relied upon to separate 
these two forms it is not so reliable as the characters presented by the centrodorsal 
and the cirri. 

Abnormal specimen.—In an example without locality in the British Museum one 
of the division series is composed of 4 ossicles, of which the outer 2 are united by 
synarthry. 

Anatomical notes—Dr. P. H. Carpenter found that this species is remarkable 
for the great development of the branches of the axial cords of the arms and of the 
parambulacral network which is connected with them in the ventral perisome, and 
also for the large size of the radial blood spaces beneath the ambulacra. 

These large radial blood vessels may frequently be found to contain yellow 
pigment masses or coagula. They are sometimes triangular in section with the apex 
pointing downward so as to be received into a strongly marked concavity in the upper 
edge of the water vessel. 

In nearly all the crinoids the epithelial lining of the genital tube is continuous 
with that of the ovary. Individual cells of this lining enlarge at the expense of their 
fellows and are gradually inclosed in follicles which are derived from the original 
ovarian epithelium. These follicles project freely into the lumen of the gland, but 
there is ordinarily practically nothing that could be called an ovarian stroma. In 
this species, however, there is a highly organized stroma separating the follicles, 
and young ova may be found in it at all stages of growth, the smallest being no 
larger than the nucleolus of a mature ovum. But Carpenter was unable to make 
out the derivation of these germs from the epithelial cells as clearly as may be seen 
in Heliometra glacialis and similar forms. 

The lateral branches of the axial cords of the arms are especially well developed 
in this species. 
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Localities. —Long Island, Abrolhos (Houtman’s Rocks), Western Australia [H. L. 
Clark, 1923]. 

Mer, Murray Islands, Torres Strait; October, 1913 [H. L. Clark, 1915, 1921] 
(1, M. C. Z., 578). 

Dobo Strait, Aru Islands; 20 meters; coarse shell sand [Reichensperger, 1913]. 

Bay of Amboina; MM. Bedot and Pictet (Koehler, 1895]. 

Ternate [Pfeffer, 1900]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 14; about 
40 meters; sand; April 10, 1922 (1); station 26, about 90 meters; sand; April 16, 1922 
(1); station 31; about 50 meters; sand; April 19, 1922 (1); station 40; about 20 meters; 
sand; April 25, 1922 (1); station 53; 85 meters; sand and coral; May 9, 1922 (1). 

Siboga station 282; anchorage between Nusa Besi and the northeastern point 
of Timor (lat. 8° 25’ 12’’ S., long. 127° 18’ 24’” E.); 27-54 meters; January 15-17, 
1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 99; anchorage off North Ubian (lat. 6° 07’ 30’ N., long. 120° 26’ 
00’ E.); 16-23 meters; lithothamnion bottom; June 28-30, 1899 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Siboga station 43; anchorage off Pulu Sarassa, Postillon Islands; down to 36 
meters; coral bottom; April 4-5, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Enkhuizen Island, near Batavia, Java [A. H. Clark, 1918] (1, Amsterdam 
Mus.). 

Southern portion of Malacca Strait [A. H. Clark, 1912] (1, I. M.). Plsafiese: 

Albatross station 5147; in the vicinity of Siasi, Jolo (Sulu) archipelago; Sulade 
Island (E.) bearing N. 3° E., 8.4 miles distant (lat. 5° 41’ 40’” N., long. 120° 47’ 10” 
E.); 38 meters; coral sand, and shells; February 16, 1968 [A. H. Clark, 1908] (2, 
U.S.N.M., 34484, 34490). Pl. 1, fig. 1. 

Albatross station 5146; in the vicinity of Siasi, Jolo (Sulu) archipelago; Sulade 
Island (E.) bearing N. 18° W., 3.4 miles distant (lat. 5° 46’ 40’’ N., long. 120° 48’ 50°” 
E.); 44 meters; coral sand and shell; February 16, 1908 [A. H. Clark, 1908] (1, 
U.S.N.M., 34488). 

Albatross station 5136; near Jolo (Sulu), Philippine Islands; Jolo Light bearing 
S. 37° E., 0.7 mile distant (lat. 6° 04’ 20’’ N., long. 120° 59’ 20’” H.); 41 meters; 
sand and shells; February 14, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 34487). 

Albatross station 5145; near Jolo (Sulu); Jolo Light bearing S. 16° E., 0.85 mile 
distant (lat. 6° 04’ 30’’ N., long. 120° 59’ 30’ E.); 42 meters; coral sand, and shells; 
February 15, 1908 [A. H. Clark, 1908] (5, U.S.N.M., 34485, 36228, 36248). 

Albatross station 5139; near Jolo (Sulu); Jolo Light bearing S. 51° W., 3.6 miles 
distant (lat. 6° 06’ 00’’ N., long. 121° 02’ 30’’ E.); 36 meters; coral sand; February 
14, 1908 [A. H. Clark, 1908] (2, U.S.N.M., 34486, 34489). 

Albatross station 5142; near Jolo (Sulu); Jolo Light bearing S. 50° W., 3.9 miles 
distant (lat. 6° 06’ 00’’ N., long. 121° 02’ 40’’ E.); 38 meters; coral sand, and shells; 
February 15, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 34491). 

Dr. Th. Mortensen’s Pacific Expedition, 1914-1916; off Jolo (Sulu); about 18 
meters; sand and coral; March 17, 1914 (2); about 36 meters; March 21, 1914 (2); 
about 36-55 meters; sand and coral; March 19, 1914 (1). 


A MONOGRAPH OF THE EXISTING CRINOIDS 97 


Albatross station 5253; Gulf of Davao, Philippines; Linao Point bearing N. 22° 
E., 1.5 miles distant (lat. 7° 04’ 48’” N., long. 125° 39’ 38’’ E.); 51 meters; coral; May 
18, 1908 [A. H. Clark, 1909] (2, U.S.N.M., 34492). PI. 2, fig. 2. 

Albatross station 5356; North Balabac Strait, Philippine Islands; Balabac Light 
bearing S. 64° W., 15.5 miles distant (lat. 8° 06’ 40’’ N., long. 117° 18’ 45’ E.); 
106 meters; sand and shells; January 5, 1909 [A. H. Clark, 1911] (1 U.S.N.M., 34493). 

Albatross station 5413; between Cebu and Bohol, Philippines; Lauis Point Light 
bearing N., 68° W., 10 miles distant (lat. 10° 10’ 35’ N., long. 124° 03’ 15’’ E.); 
77 meters; March 24, 1909 [A. H. Clark, 1911] (1 U.S.N.M., 34494). 

Bohol, Philippines; Prof. C. Semper [Ludwig, 1876; W. B. Carpenter, 1876; 
P. H. Carpenter, 1876, 1881, 1884, 1887, 1888; von Graff, 1877, 1884; Braun, 1888; 
Rolleston and Jackson, 1888; Hamann, 1889; Koehler, 1895; A. H. Clark, 1908, 1912]. 

Bantayan Reef, Cebu, Philippines (14, M. C. Z., 378, 389, 390). 

Port Galera, Mindoro, Philippines [H. L. Clark, 1921] (26, M. C. Z., 625, 638, 
639, 643, 644, 646). 

No locality [A. H. Clark, 1913] (1, B. M.) 

Geographical range-—From Torres Strait, northeastern Australia, and the 
Abrolhos Islands, Western Australia, northward to the Philippines and westward to 
Sumatra. 

Bathymetrical range—From the shore line down to 106 meters. 

Occurrence—At Mer Dr. H. L. Clark found this species only near the outer 
margin of the southwestern reef flat, and on Bantayan Reef, Cebu, Dr. L. E. Griffen 
found specimens attached to the roots and stems of gorgonians. 

In dredging operations this species has only been found on bottoms of lithotham- 
nion or coral, or coral sand and shells. 

History.— Beginning in 1876 this species was frequently mentioned in papers by 
Ludwig and by W. B. and P. H. Carpenter dealing with the anatomy of the crinoids, 
but no indications were given of the characters by which it might be distinguished 
from other species. In 1877 von Graff described the myzostomes found upon it. 
The material upon which all these references were based had been collected at Bohol, 
in the Philippine Islands, by Prof. Carl Semper. 

In 1888 Dr. P. H. Carpenter inserted the specific name nigra in his key to the 
species of the ‘‘Stelligera group” of Actinometra. He gives as the distinctive features 
the partial visibility of the radials and entire visibility of the [Br, and the occurrence 
of three ‘‘postdistichal axillaries.”’ 

In 1895 Professor Koehler recorded this species, under the name of stelligera, 
from the Bay of Amboina, and quoted Carpenter as saying that nigra is a synonym 
of stelligera, though I can not find that Carpenter ever made the statement. 

On February 14-16, 1908, the Albatross dredged a number of specimens of this 
species in the region of Jolo. These were recorded in a paper published by the 
present author on December 23, 1908, in which a short description of the species 
was given. Other specimens collected by the Albatross in the Philippines were re- 
corded in 1909 and in 1911, a specimen from the Malacca Strait in 1912, and one 
without locality in the British Museum collection in 1913. 

Dr. A. Reichensperger in 1913 recorded a large specimen from the Aru Islands, 
and in 1915 Dr. H. L. Clark recorded 2 from Mer in Torres Strait. 

97298—31——8 
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In 1918 the present author recorded it from various Kast Indian localities, 


where it had been dredged by the Siboga. 
Dr. H. L. Clark in 1921 recorded it from Mer and from Port Galera, Mindoro, 


and in 1923 he recorded it from the Abrolhos Islands, Western Australia. 
COMATELLA STELLIGERA (P. H. Carpenter) 
Plate 4, Figures 6-9 


[See also vol. 1, part 1, fig. 51 (pinnule tip), p. 81; fig. 230 (ventral view of centrodorsal), p. 247; 
fig. 448 (dorsal view of radial pentagon), p. 353; pt. 2, figs. 154, 155 (analysis of arm division), 
p. 83; figs. 597-599 (comb), p. 309; pl. 1, figs. 950-952 (centrodorsal and radials); pl. 12, 
fig. 1041 (portion of arm); pl. 23, fig. 1144 (abnormal disk) ] 


Actinometra tenaz LiirKen, Mus. Godeffroy Cat., vol. 5, 1874, p. 190 (Samoa; Fiji; nomen nudwm).— 
P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 29, footnote 3 (named but 
not described by Lutken); p. 45 (2 palmars on 2 distichals in this species). —P. H. Carpmnrter, 
Challenger Reports, Zoology, vol. 26, part 60, 1888, p. 308 (synonym of stelligera)—KorHLER, 
Revue suisse de zool., vol. 38, 1895, p. 298 (same).—A. H. Ciarx, Vidensk. Medd. fra den 
naturhist. Forening i Kgbenhavn, 1909, p. 117 (same). 

Actinometra, sp. P. H. Carpenter, Pop. Sci. Revue, vol. 4, No. 15, 1880, p. 194, footnote (with 2 
mouths and 2 anal tubes).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, part 60, 
1888, p. 294 (Mergui). 

Actinometra stelligera P. H. CARPENTER, Journ. Linn. Soe. (Zool.), vol. 15, 1880, p. 198 (centrodorsal 
and radial articular faces); pl. 12, fig. 26 (Challenger station 174; same); Proc. Zool. Soc. 
London, 1882, 1883, p. 747 (specific formula); Challenger Reports, Zoology, vol. 11, pt. 32, 
1884, pp. 69, 70, 337 (discussion); pl. 56, fig. 8 (disk with 2 mouths and 2 anal tubes); vol. 
26, pt. 60, 1888, p. 308 (description; station 174, B, C, or D; also Tonga, Fiji, Samoa, Reef 
of Atagor); p. 309 (Zebu); pl. 5, figs. 5a—-d; pl. 58, figs. 1, 2—Harriaus, Nova Acta Acad. 
German, vol. 58, No. 1, 1891, p. 104 (Samoa and Fiji; Ovalau; characters of the last); p. 113 
(in Géttingen Mus.) —Koruter, Revue suisse de zool., vol. 3, 1895, p. 293 (discussion, but 
not specimen recorded).—Mtnkert, Archiv f. Naturgesch., Jahrg. 71, 1905, vol. 1, Heft 1, 
p. 198 (syzygies; regeneration)—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, 
vol. 2, Abt. 3, 1907, p. 1585 (listed) —A. H. Cuark, Crinoids of the Indian Ocean, 1912, 
pp. 35, 37 (identity of Carpenter’s and Hartlaub’s records). 

Antedon tenax von Grarr, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 13, 19, 33 (New 
Holland; myzostomes).—Brawun, Centralbl. f. Bakteriol- u. Parasitenkunde, vol. 3, 1888, 
p. 185 (myzostomes; from von Graff). 

Actinometra notata Bru, Proc. Zool. Soe. London, 1888, p. 389, footnote 5 (collected by Dr. 
Anderson at Mergui; nomen nudum).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 21, 
1889, p. 305 (specific formula); p. 312 (King I., sublittoral; detailed description and com- 
parisons).—Cuapwicxk, Report Ceylon Pearl Oyster Fisheries, pt. 2, Suppl. Rep. 11, 1904, 
p. 153 (occurs at Ceylon); p. 157 (Sta. LIV; characters) Hamann, Bronns Klassen u. 
Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cuarx, Crinoids 
of the Indian Ocean, 1912, pp. 36, 40 (identity of Carpenter’s and Chadwick’s records). 

Actinometra stilligera MacMunn, Quart. Journ. Microse. Sci., 1890, p. 60 (coloring matter). 

Antedon bassett-smithi Brut, Proc. Zool. Soc. London, 1894, p. 393 (irregularity in the position 
of the syzygies); p. 396 (Macclesfield Bank, 13-36 fms.); p. 399 (description); pl. 24.— 
A. H. Crarx, Smiths. Miscell. Coll., vol. 50, part 3, 1907, p. 363 (wrongly described in the 
Spinifera group; here referred to the Multicolor group); Proc. U. S. Nat. Mus., vol. 34, 1908, 
pp. 437, 460 (wrongly described in the Spinifera group; belongs in the Palmata group; dis- 
crepancies between the figures and description); vol. 36, 1909, p. 395 (identified as Comatella 
stelligera; belongs in the Stelligera group of Actinometra); Crinoids of the Indian Ocean, 1912, 
p- 38. (=stelligera) —Hartuaus, Mem. Mus. Comp. Zo6l., vol. 27, No. 4, 1912, p. 309 (in 
Spinifera group; history; discussion); p. 310 (characters).—A. H. Cuarx, Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 80 (=stelligera). 
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Actinomeira simplex BELL, Proc. Zool. Soc. London, 1894, p. 396 (Macclesfield Bank, 13 fms.). 

Actinometra maculata Brut, Proc. Zool. Soc. London, 1894, p. 395 (Parry’s shoal, 12 fms.); p. 396 
(Macclesfield Bank; same, 13-36 fms.). 

Calometra bassett-smithi A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50, part 3, 
1907, p. 363 (listed). 

Comatula notata A. H. CuarK, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 685 (listed); vol. 35, 1908, 
p- 124 (listed). 

Comaster stelligera A. H. Cuarx, Proce. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia stelligera A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comatella stelligera A. H. Cuarx, Smiths. Miscell. Coll., vol. 52, part 2, 1908, p. 207 (structure) ; 
Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 395, footnote (Antedon bassett-smithi identified as this 
species); Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 136 (synonymy; 
includes tenaz, notata and basseti-smithi; Samoa; Tonga; descriptions of specimens; discussion) ; 
Proc. U. S. Nat. Mus., vol. 39, 1911, p. 530 (differential characters; comparison with C. nigra) ; 
Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 489 (East Indian species occurring 
south to Port Jackson); p. 440 (range on the east coast); Memoirs Australian Mus., vol. 4, 
1911, p. 722 (occurs south to Port Jackson or Sydney); p. 732 (in key); p. 738 (annotated syn- 
onymy; characters; Port Jackson; description of the specimen; range) ; Smiths. Miscell. Coll. vol. 
60, No. 10, 1912, p. 3 (Samoa and Fiji; ?Chinese coast; descriptions of specimens); Proc. U. S. 
Nat. Mus., vol. 43, 1912, p. 386 (New Guinea); Crinoids of the Indian Ocean, 1912, p. 35 
(includes Actinometra stelligera P. H. Carpenter, 1888); p. 36 (includes A. notata P. H. Carpen- 
ter, 1889); p. 37 (=A. stelligera Hartlaub, 1891); p. 38 (includes Antedon bassett-smitht and 
Actinometra maculata of Bell, 1894); p. 40 (=A. notata Chadwick, 1904); p. 68 (synonymy; 
Padaw, Mergui Archipelago; description; ?India; summary of previous records; Proc. Biol. 
Soe. Washington, vol. 26, 1913, p. 178 (range in east Asia); Smiths. Miscell. Coll., vol. 61, 
No. 15, 1913, p. 3 (published references to specimens in the B.M.; Samoa and Fiji; Reef of 
Atagor; Challenger station 174; Macclesfield Bank, 13-36 fms., and without depth; Parry’s 
shoal, 12 fms.; notes)—ReicnensperGeER, Abhandl. Senck. naturf. Gesellsch., vol. 35, Heft 1, 
1913, p. 83 (Ceylon); p. 84 (Ceylon; Dr. Sarasin; characters of the specimen; on a regenerat- 
ing arm an axillary bears 2 pinnules); fig. 1, p. 84 (a II] Br axillary bearing 2 pinnules).— 
A.H. Crarx, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 (Malayan species; range 
and its significance); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 222 and 
following (detailed account of the distribution in Australia) —H. L. Cxiark, Spolia Zeylanica, 
vol. 10, part 37, 1915, p. 92 (occurs at Ceylon); Carnegie Institution of Washington Pub- 
lication 212, 1915, p. 101 (very common at Mer); pp. 107 and following (habits and reac- 
tions). —Hartmryer, Mitt. zool. Mus. Berlin, vol. 8, Heft 2, 1916, p. 233 (New Guinea; No. 
6378).—A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 4 (in key; range); 
p. 5 (synonymy; detailed account; Stas. 89, 96, 99, 322); pp. 272, 276 (listed) ; pl. 2 (colored 
figure) —H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 8 (collected by the 
Carnegie Exped., 1913); p. 13 (Mer; color; discussion); pp. 192 and following (range); pl. 2, 
fig. 2 (colored)—Gistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, 
p. 18 (Bock’s Stas. 43, 56, 59; notes); figs. 7-9, p. 28.—H. L. Crarx, Journ. Linn. Soe. (Zool.), 
vol. 35, 1923, p. 231 (Abrolhos Is.); p. 232 (Wooded Isle; characters); Records Australian 
Mus., vol. 15, No. 2, Nov. 18, 1926, p. 183 (Ellison reef; Surprise shoal).—A. H. Cuark, 
Journ. Linn. Soe. (Zool.), vol. 36, No. 249, May 3, 1929, p. 636 (Sahul Bank; notes). 


Diagnostic features—The size is medium to rather large; the cirri have 18-26 
(usually 20-25) segments and are from 15 to 25 mm. (usually from 15 to 20 mm.) in 
length; there are 27-50 (usually 30-40) arms, which are from 90 to 120 mm. long; 
IIIBr series are usually present on the outer derivatives from each I[Br axillary, the 
inner derivatives remaining undivided. 

Description.—The centrodorsal is a broad, flat, moderately thick disk, with the 
broad polar area flat and about 5 mm. in diameter. The cirrus sockets are arranged 
in 3 closely crowded alternating rows. 
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The cirri are XXVII-XXXVII (usually about XXX), 18-26 (usually 20-25; 
the variation in any individual is not more than from 4 to 6 segments, and usually 
only 2 or 3), from 15 to 25 mm. long, the cirri in each specimen averaging usually 
about 15 or 20 mm., most commonly the latter. The first segment is very short, and 
the following increase in length to the fourth, which is a little longer than broad, 
and the fifth-seventh or sixth-eighth, which are the longest, one-third, sometimes 
nearly one-half, again as long as broad. The eighth, ninth, or tenth, rarely the 
eleventh, twelfth, or thirteenth, is a transition segment which is about as long as 
broad or slightly longer than broad, with the greater part of its surface dull like that 
of the preceding segments, but the distal portion highly polished like those succeed- 
ing. The following segments are at first about as long as broad, then gradually 
decreasing in length so that the last 9 or 10, which are somewhat compressed later- 
ally, are twice as broad as long, or even broader distally. The transition and follow- 
ing segments have a slight dorsal tubercle which is at first distal in position but gradu- 
ally moves proximally, becoming submedian after 7 or 8 segments and median on the 
last 4 or 5. The opposing spine is represented by a slight median tubercle. The 
terminal claw is longer than the penultimate segment and is stout and strongly 
curved. 

The radials are nearly or quite concealed by the centrodorsal. 

The IBr, are very short, closely united laterally, proximally more or less con- 
cealed by the centrodorsal. The IBr2 are short and broad, somewhat over twice as 
broad as long, triangular, and laterally free. The I[Br series are 2, almost invariably 
all present. The IIIBr series are 2, usually all present, developed on the outermost 
side of each postradial series in 2, 1, 1, 2 order. JVBr series and even VBr series are 
sometimes present, always developed exteriorly in reference to the IBr series, like 
the IIIBr series. The division series are strongly rounded dorsally and laterally, 
and are perfectly free laterally, though not very widely separated. The first seg- 
ments following each axillary are interiorly united for rather more than one-half 
their internal length, but widely separated distally. 

Arms 27-50 (usually 30-40), from 90 to 120 mm. in length, composed of about 
120 brachials. The first 2 brachials are similar in size and shape, small, short, and 
wedge-shaped. The next 4 or 5 brachials are oblong, approximately twice as broad 
as long, and the following become triangular, at first nearly as long as broad, but 
decreasing gradually in length and in obliquity and in the outer half of the arm 
becoming very short and disicoidal and resembling the distal brachials in Himerometra. 
All the brachials following the few oblong brachials at the base of the arm have 
prominent and somewhat overlapping distal ends and a longitudinally striate dorsal 
surface. 

Syzygies occur between brachials 1+2, except on the outermost arms of each 
postradial series, 3+4, this being usually omitted if the 2 preceding brachials are 
united by syzygy, and from 11+12 to 16+17; the distal intersyzygial interval is 4, 
rarely 3, muscular articulations. 

P, is moderately stout basally, but becoming slender and flagellate in the distal 
half, from 15 to 18 mm. long; the terminal comb has about 15 teeth, which are 
triangular, approximately equilateral, slightly incurved, and about equal in height 
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to the width of the segments that bear them. Pz is not quite so stout basally as P,, 
and is 13 or 14 mm. in length. P, and the following pinnules are about 8 mm. long, 
and bear long gonads. The distal pinnules are from 8 to 9 mm. long. The 2 basal 
segments of P2, P3, and P, are very strongly carinate. 

The mouth is usually radial and is marginal or situated about half way between 
the center and the periphery of the disk. The anal area is naked, irregularly studded 
with large thick concretions, or entirely covered with smaller irregular plates each of 
which bears several blunt tubercles. The disk is from 15 to 20 mm. in diameter. 

Color of preserved specimens.—The green specimen which served as the subject 
for a colored illustration by Dr. H. L. Clark (1921, pl. 2, fig. 2) has in alcohol changed 
to a uniform dark brown. Another recorded in Doctor Clark’s notes as purple and 
green with the tips of the pinnules rusty changed when dried to a uniform olive green, 
as did a third, which in life was yellow green and blackish. One recorded as rich 
red purple and very viscid when alive as dried is a light uniform slaty. 

The color in alcohol or dried is reddish or blackish brown or dull green or slaty, 
usually more or less profusely speckled with small yellow or whitish spots. 

Notes.—In the specimen recorded by Chadwick from Ceylon there are 20 arms 
and XX cirri, 8 of the last being quite small and immature. 

The specimen from Ceylon collected by Doctor Sarasin has about 35 arms, which 
are about 110 mm. in length. 

The specimen in the Indian Museum labeled ‘‘?India,”’ which probably came 
from Ceylon, is a beautiful example with 31 arms 110 mm. long; 4 internal and 7 
external IIIBr series are present. The cirri are 25 mm. long. 

The 3 specimens which were collected by Dr. John Anderson in the Mergui 
Archipelago served Dr. P. H. Carpenter as the types of Actinometra notata. His 
description of this species agrees in minute detail with the description here given, 
except that the length of P, on the outermost arms of each ray is nearly 40 mm. 

In the smallest of these 3 specimens the disk is entirely naked instead of bearing 
calcareous granules in the anal interradius as usual. 

The specimen from Padaw in the Mergui Archipelago has 34 arms and agrees well 
with the types of Carpenter’s notata. 

The specimen from the Sunda Straits is young with 15 arms 65 mm. long; the 
cirri are X XIV, 17-18, 15 mm. long. 

The specimen from Siboga station 322 has 33 arms 170 mm. long and the cirri 
XVIII, 21-23, 25 mm. long; the ninth is the transition segment. The whole animal 
is large and robust. 

The larger specimen from Siboga station 99 has 37 arms (on the 5 rays 6, 6, 9, 7, 9) 
95 mm. in length; the cirri are XXV, 25-26 (usually 25), from 20 to 23 mm. long 
and moderately slender; the twelfth, thirteenth, or fourteenth is a transition segment. 
The smaller specimen has 31 arms. 

The specimen from Siboga station 89 is small, with 30 arms. 

The example from off Neira, Banda, has 45 arms 110 mm. long; the cirri have 
21-25 segments. 

The specimen from the Danish Expedition to the Kei Islands station 17, appar- 
ently of this species, is small with 10 arms. The centrodorsal is thin discoidal with 
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the dorsal pole flat, 3 mm. in diameter; the cirrus sockets are peed in a single 
slightly irregular marginal row. The cirri which still remain are VII, 15-16, from 
13 to 15 mm. long; the sixth is a transition segment. 

In the specimen from the Danish Expedition to the Kei Islands station 24 the 
centrodorsal is thin discoidal, with a broad flat dorsal pole 4 mm. in diameter. The 
cirrus sockets are arranged in a partially double crowded and somewhat irregular 
marginal row. 

The cirri are XXV, 20-21, 20 mm. long, with the distal half rather strongly 
recurved. The first segment is very short, the second is from half again to twice as 
broad as long, the third is about as long as broad, the fourth is longer, and the fifth 
is the longest, nearly twice as long as broad, and is a more or less marked transition 
segment. The following segments decrease in length so that the last 12 are broader 
than long. The transition and following segments have the dorsal portion of the 
distal edge slightly produced and armed with very fine spines. Distally this pro- 
duction gradually narrows and increases in height and at the same time the distal 
border transforms from a straight line to a deeper and deeper V. On the short outer 
segments the dorsal surface may be sharply carinate in the middorsal line. In lateral 
view the dorsal profile of the cirri following the transition segment is at first gently 
serrate, the apices of the serrations being near the distal ends of the segments, but on 
the last 5 or 6 segments it becomes scalloped rather than serrate. The opposing 
spine is low, conical, arising from the entire dorsal surface of the segment, with the 
apex median or subterminal. The terminal claw is slightly longer than the penulti- 
mate segment and is stout and only moderately curved. 

The 12 arms are 140 mm. long. The two IIBr series, both on the same post- 
radial series, are 2. Following both the inner derivative has the first 4 brachials 
united in 2 syzygial pairs, while on the outer derivative the first and second brachials 
are united by synarthry, the third and fourth by syzygy. 

The example from Wooded Isle, Abrolhos Islands, has 25 arms which are about 
90 mm. long. The cirri are XXX, 19-22. The disk is 25 mm. in diameter. 

The specimen from the Sahul Bank is very small, and is remarkable for its unusu- 
ally large cirri. The arms on the 5 rays are 7, 7, 6, 6, 4=30. 

Of the specimens from Mer which I have personally examined, one has 36 arms 
and the cirri XXIII, 23; another has 39 arms and the cirri XXIV, 24; and the remain- 
der have 35, 39, and 43 arms, those of the last being about 100 mm. long. 

The specimen from New Guinea in the Berlin Museum is small, with 30 arms; 
the cirri are XIV, 19-21. 

The example labeled “‘Samoa and Fiji,” in the British Museum, has 33 arms; 
all the division series are external in reference to the IBr series. The 2 with the 
same label in the Hamburg Museum each have 30 arms. 

In the specimen from Ovalau, Fiji, P; is about 25 mm. long. 

Of 2 examples from the Tonga Islands, in the Copenhagen Museum, one has 30 
arms 90 mm. long, and the cirri XXX, 20-26 (usually 23-25), from 15 to 25 mm. 
in length; the transition segment is about the thirteenth. The other (dry) has 


31 arms, all of which are broken off near the base; the cirri are XXXVII, 18-21 
(usually 20). 
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A specimen from Samoa in the Copenhagen Museum has 27 arms 100 mm. long 
and the cirri XX VII, 20-22, from 15 to 20 mm. in length; the transition segment is 
about the tenth. The brachials in the distal half of the arm are exceedingly short, 
almost discoidal. Eggs are developed on the pinnules. 

Of the examples from Siboga station 96, the largest has 43 arms 100 mm. long, 
and the cirri from 22 to 26 mm. long with 23-25 segments; the dorsal pole of the 
centrodorsal is very slightly concave, 3.5 mm. in diameter. Another has 43 arms 
about 85 mm. long, and the cirri from 20 to 22 mm. long with 24-26 segments, of 
which the eleventh, twelfth, or thirteenth is a transition segment. <A third is similar 
to the preceding with 35 arms 95 mm. long and the cirri from 20 to 23 mm. long. 
A fourth has 33 arms 95 mm. long and cirri XX, 22-24, from 28 to 29 mm. long; 
the ninth or tenth is a transition segment. A fifth has 29 arms 80 mm. long; on the 
several rays the arms are 8 (474), 4 (1+3), 7 (4+3), 8 (8+5), and 2; the anal area 
of the disk is studded with scattered large rounded conical concretions. The remain- 
ing specimen is young, with 12 arms 40 mm. long. 

Of the two specimens from off Jolo, one is rather large and stout, approaching 
OC. nigra. There are 38 arms 130 mm. long. The cirri have 24-27 segments. The 
other is smaller and less stout with about 35 arms 105 mm. Jong. The cirri have 19-23 
segments. 

The specimen from Port Galera, Mindoro, has 21 arms. 

The specimen from the Philippines collected by Prof. J. B. Steere is small and 
mutilated; it has between 40 and 50 arms. 

The example from Macclesfield Bank without further data has 26 arms; the cirri 
are X, 18. That from 24 meters has 20 arms and its cirri have 18 segments. One 
of the 2 from 24-66 meters has 20 arms 80 mm. long; the cirri are XXII, 18-20 
(usually the latter), 18 mm. long; the centrodorsal has a broad flat dorsal pole 5 mm. 
in diameter. 

The specimen from Parry’s shoal in 22 meters has 21 arms 90 mm. long; the cirri 
are XXV, 17-20 (usually the latter), from 15 to 18 mm. in length. This is very like 
the individual from the Macclesfield in 24 meters, but the whole animal is a trifle 
stouter. 

The example possibly from the Chinese coast was simply labeled in Chinese 
characters “‘very deep water.’”’ This is the only indication of its origin. The centro- 
dorsal is thick discoidal with a flat dorsal pole 4.5 mm. in diameter; the cirri are 
XVIII, 20-21, 20 mm. long. There are 38 arms about 80 mm. long; the distal edges 
of the brachials are produced and finely spinous, and the distal ends of the elements 
of the division series are prominent, these 2 features together giving the animal a 
very rugose appearance. 

One of the specimens from Doctor Bock’s station 59 in the Bonin Islands has the 
centrodorsal 3.7 mm. in diameter, the bare dorsal pole being 2 mm. in diameter. 
The cirri are XXVIII, 20-24, from 15 to 20 mm. long, arranged in 2 rows. In the 
cirri the first 2 segments are broader than long. The third is somewhat longer, 
slightly constricted centrally, and the fourth-sixth are half again as long as broad. 
The seventh is a transition segment, and the surface of the eighth and following is 
highly polished. From the seventh onward a small dorsal spine is developed, which 
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at first consists of a minute transverse spiny ridge narrowing on about the eleventh 
to a simple terminal spine. The distal cirrus segments are from one-half to one- 
third again as broad as long, the length of their dorsal spines being from one-quarter 
to one-third the width of the segments. 

The opposing spine is a little smaller and sharper than the spine preceding. The 
terminal claw is two-thirds again as long as the penultimate segment and curved. 

The radials are visible as narrow bands. The IBr, are three times as broad as 
long and are united proximally. Like all the ossicles in the proximal portion of the 
arms, they have the ends somewhat thickened and everted and finely spinous. There 
is a distinct synarthrial tubercle. The IBrz (axillaries) are triangular or low 
pentagonal, three times as broad as long. ; 

The 18 arms are 80 mm. long. After the seventh the brachials have oblique ends 
which are thickened, overlapping, and spinous. 

In some exceptional cases brachials 1+2 and 3+4 are united by syzygy on the 
inner arms. ‘The distal intersyzygial interval is 5 or 6 muscular articulations. 

Combs extend as far as P; or Ps. P; is 9.5 mm. long with about 37 segments, of 
which 17 or 18 bear teeth. P;is 6.5 mm. long with about 35 segments, of which about 
20 bear teeth. P, has 37 segments, of which the eleventh and following bear teeth. 
P; has about 30 segments, of which the twelfth and following bear teeth. P, is 4.5 
mm. long with 28 segments, of which 15 bear teeth, or with 17 segments and no comb. 
The teeth of the combs are narrow and fairly high, the height reaching about two- 
thirds the width of the segments. P,; is 4.2 mm. long with 16 segments, and Py is 
the same length with 15 segments which are not longer than broad; the proximal 
segments bear a spinous carination. The distal pinnules are 5 mm. long with 18-20 
segments, of which the terminal 4 or 5 have paired dorsal hooks. 

The disk is 10 mm. in diameter and the anal tube is 2.5 mm. high. The mouth 
and anus are subcentral. There are no calcareous granules. 

The second specimen from station 59 has 16 arms 65 mm. long; 6 of these are 
young regenerating arms. The curi are XX, 14-18, from 6 to 12 mm. long, in 1 and 
an incomplete second row. The combs extend to Py. P, is 6 mm. long with 31 seg- 
ments, of which 15 bear teeth. P, is 5 mm. long with 30 segments, of which 17 
bear teeth. Py, is 4.2 mm. long with 23 segments, of which 14 bear teeth. The 
teeth are narrow and pointed. P; is 4 mm. long with 13 teeth. The proximal 
portion of the arms is somewhat smoother than is the case in the preceding 
specimen. 

Gislén also refers to this species a 10-armed specimen from this station which 
differs from those described chiefly in being smaller. 

In a specimen from station 56 the centrodorsal is only very slightly convex, 1 mm. 
in diameter. The cirri are XXV, 16 (the dorsal 13), {rom 6 to 9 mm. in length, 
arranged in 2 rows. Three of the cirri are very small. In the cirri the first 2 segments 
are short, the third is half again as long as broad and slightly constricted centrally, 
and the fifth and sixth are twice as long as broad, with expanded distal ends. ‘The 
sixth has a spinous transverse ridge, which on the segments following narrows and 
on the tenth becomes a simple dorsal spine equal in height to one-quarter the width 


of the segment. The terminal claw is half again as long as the preceding segment, 
blunt, and somewhat curved. 
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The IBr, are three times as long as broad, and are basally separated laterally by 
the anterolateral angles of the radials. The IBr, (axillaries) are low pentagonal, three 
times as broad as long, with the anterior angle obtuse. The articulation between the 
elements of the iBr series is close, and there is a slight synarthrial tubercle. 

The first 2 brachials are closely united laterally. The first 6 brachials are short 
and discoidal, but the ends of those following become oblique. The distal edges of 
the outer brachials are much everted and finely spinous. The distal intersyzygial 
interval is 4-6 muscular articulations. 

The first 5 pmnules bear combs. P, is 6.5 mm. long with 32 segments, of which 
18 bear teeth. P, is 5 mm. long with 31 segments, of which 18 bear teeth. Pz, is 
4 mm. long with 24 segments, of which 15 bear teeth. PP, is similar to P;. P,; is 
3.5 mm. long with 24 segments, of which 14 bear teeth. The distal pinnules are 
4.5 mm. long with about 17 segments, of which the distal bear dorsal hooks. 

The mouth and anal tube are subcentral. The color in alcohol is yellow brown 
with white spots; the cirri are white. 

In the specimen from station 43 the cirri are XVIII, 14-17, from 6 to 10 mm. in 
length. Dorsal spines are developed from the sixth segment onward. 

There are 12 arms 55 mm. in length. ‘The distal intersyzygial interval is 3 or 4 
muscular articulations. 

P, and P, have long combs composed of 15-20 teeth. P, is 5.5 mm. long, and 
P,is 4.5mm. long. P;is3 mm. long, its comb with about 10 teeth. P, has no comb. 
The distal pinnules are 4 mm. long with 13 segments. 

The disk is 4 or 5 mm. in diameter; the mouth and anus are subcentral. 

The color is brownish green, the skeleton lighter, olive brown. 

Doctor Gislén remarks that the young individuals of C. stelligera and C. maculata 
are very similar and probably can not be distinguished from each other. He says 
that presumably they pass through a stage in which the cirri are formed like those 
of C. brachycirra. 

The specimen in the Australian Museum labeled ‘Port Jackson” has 36 arms, 
which were originally about 90 mm. long. The cirri are XXII, 18-20, 20 mm. long. 
The eversion of the distal edges of the brachials is especially well marked, and there 
is an indication of an eversion of the distal edges of the elements of the division series. 

Abnormalities—In one of the specimens secured by the Challenger there are 
2 mouths and 2 anal tubes. The true mouth is interradial, and there is a large 
subcentral anal tube immediately behind it. But there is also a second anal tube 
occupying the interval between the posterior ambulacrum which curves around the 
left-hand portion of the disk and the branches of the lateral ambulacrum on its 
right-hand side. This is very irregular in character, and at one portion of its course 
expands into a second peristome in which there is a small mouth. The figure of the 
disk of this specimen published by Carpenter in 1880 was republished in 1884. 

Carpenter noticed that the arrangement of the ambulacra in one of the speci- 
mens collected by Dr. John Anderson in the Mergui Archipelago is very singular. 
The mouth seems to be radial, and the number of groove trunks connected with the 
peristome is very considerable. The aboral portion of the left anterolateral ray, 
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which includes the arms borne upon its posterior I[Br axillary, has an altogether 
abnormal groove supply. The ambulacra of its anterior arms are directly connected 
with the peristome, as is often the case. But the ambulacrum proceeding in this 
direction from the left posterior angle of the peristome comes to a sudden end on the 
disk immediately after its first bifurcation, and all the ambulacral grooves of the 
corresponding ray (the left posterior), together with those of the posterior arms on 
the left anterior ray, are connected with the single groove trunk which curves around 
the right side of the disk to supply the hinder arms of the right posterior ray. Car- 
penter suggests that parasites may have been originally responsible for this condition. 

In Sarasin’s specimen from Ceylon one of the axillaries bears 2 pinnules instead 
of the usual 2 arms. 

In another Challenger specimen the anal tube is close up to the peristome a little 
to one side of the median line instead of being central, as is usually the case. 

Carpenter noticed in a third Challenger specimen that on the outermost arm on 
one ray the first 2 brachials are united by synarthry, whereas in the other arm borne 
on the same IIBr axillary and in 3 similar arms of the adjacent ray these 2 brachials 
are united by syzygy. This, however, is a more or less frequent variation rather 
than an abnormality. 

Localities —Ceylon Pearl Fisheries Investigations station LIV; northern part of 
the Gulf of Manaar, south of Adam’s bridge; 7-73 meters; bottom varied, from sand 
to living coral [Chadwick, 1904]. 

Ceylon; Doctor Sarasin, 1886 [Reichensperger, 1913; H. L. Clark, 1915]. 

?India (probably Ceylon) [A. H. Clark, 1912] (1, I. M.). Pl. 4, fig. 7. 

King Island, Mergui Archipelago; sublittoral; Dr. John Anderson [P. H. Car- 
penter, 1888, 1889; Bell, 1888]. 

Padaw, Mergui Archipelago [A. H. Clark, 1912] (1, U.S.N.M. 34495). Pl. 4, 
fig. 6. 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 74; Sunda 
Strait; 30 meters; stones and shells; July 29, 1922 (1). 

Siboga station 322; 1.5 miles south of Tandjong Lajar, on the southern coast of 
Bawean Island, north of Java; 32 meters; coral; February 24, 1900 [A. H. Clark, 
1918] (1, Amsterdam Mus.) 

Siboga station 99; anchorage off North Ubian (lat. 6° 07’ 30” N., long. 120° 
26’ 00’’ E.); 16-23 meters; lithothamnion bottom; June 28-30, 1899 [A. H. Clark, 
1918] (2, Amsterdam Mus.). 

Siboga station 89; Pulu Kaniungan ketjil; 11 meters; coral bottom; June 21, 
1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; off Neira, Banda; 
about 20 meters; sand; June 1, 1922 (1). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 17; 100 
meters; sand and shells; April 12, 1922 (1); station 24; 100 meters; hard bottom; 
April 15, 1922 (1). 

Australia [von Graff, 1884]. 

Wooded Isle, Abrolhos Islands, Western Australia [H. L. Clark, 1923]. 

Sahul Bank [A. H. Clark, 1929] (1, B. M.). 
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Mer, Murray Islands, Torres Strait; October, 1913 [H. L. Clark, 1915, 1921] 
(36, M. C. Z., 512, 513, 514, 515, 556, 557). 

Mer, southwest reef; September 30, 1913 [H. L. Clark, 1915, 1921] (2, M. C. Z., 
511). 

Reef of Atagor; Prof. J. Beete Jukes, H. M.S. Fly, 1843-47 [P. H. Carpenter, 
1888; A. H. Clark, 1913] (1, B. M.). 

Off Ellison reef, outer Great Barrier reef, Queensland; 9-27 meters; August 
1924; Surgeon Lieut. Comdr. W. E. J. Paradice, R. A. N.; H. M.S. Geranium [H. L. 
Clark, 1926]. 

Surprise shoal, outer Great Barrier reef (about lat. 18° S.); 13 meters; 1924; 
Surgeon Lieut. Comdr. W. E. J. Paradice, R. A. N.; H. M. S. Geranium [H. L. 
Clark, 1926]. 

New Guinea [A. H. Clark, 1912; Hartmeyer, 1916] (1, Berl. Mus., 6378). 

Fiji [Liitken, 1874; P. H. Carpenter, 1888; Hartlaub, 1891; A. H. Clark, 1912, 
1913]. 

Ovalau Island, off the eastern coast of Viti Levu, Fiji [Hartlaub, 1891]. 

Tonga Islands [P. H. Carpenter, 1888; A. H. Clark, 1909] (2, C. M.). 

Tonga Islands; Maka Hua, Tongatabu; Prof. W. A. Setchell, July 15, 1926 
(2, U.S.N.M., E. 1262). 

Samoa [Liitken, 1874; P. H. Carpenter, 1888; Hartlaub, 1891; A. H. Clark, 
1909, 1912, 1913] (2,C. M.). Pl. 4, figs. 8, 9. 

Samoa or Fiji [A. H. Clark, 1913] (3, B. M., H. M.). 

Siboga station 96; Sulu (Jolo) archipelago; southeastern side of the Pearl bank; 
15 meters; lithothamnion bottom; June 27, 1899 [A. H. Clark, 1918] (6, U.S.N.M, 
E. 462; Amsterdam Mus.). 

Dr. Th. Mortensen’s Pacific Expedition, 1914-16; off Jolo (Sulu); coral reef; 
March 20, 1914 (2). 

Cebu, Philippines [P. H. Carpenter, 1888]. 

Port Galera, Mindoro, Philippines; Dr. L. E. Griffin (1, M. C. Z., 647). 

Philippines; J. B. Steere (1, U.S.N.M., 36169). 

Macclesfield Bank [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

Macclesfield Bank; 24 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

Macclesfield Bank; 24-66 meters [Bell, 1894; A. H. Clark, 1913] (2, B. M.). 

Parry’s Shoal, near Macclesfield Bank; 22 meters [Bell, 1894; A. H. Clark, 
1913] (1, B. M.). 

?Chinese coast; ‘‘very deep water” [A. H. Clark, 1912] (1, H. M.). 

Dr. Sixten Bock’s station 59; Bonin Islands; eastnortheast of Anojima; 183 
meters; August 15, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 56; Bonin Islands; east of the channel; 210 meters 
[Gislén, 1922]. 

Dr. Sixten Bock’s station 43; Bonin Islands; northwest of Ototojima; 146 
meters; July 31, 1914 [Gislén, 1922]. 

Doubtful localities —Challenger station 174, B, C, or D; near Kandayu, Fiji 
(lat. [about] 19° 06’ S., long. [about] 178° 18’ E.); 384, 466 or 1,115 meters [P. H. 
Carpenter, 1880, 1888; A. H. Clark, 1913] (3 M., C. Z., 210; B. M.). 

Port Jackson, New South Wales [A. H. Clark, 1911] (1, Austr. Mus.). 
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Geographical range.—From Ceylon and the Mergui Archipelago to the Maccles- 
field Bank, the Philippines, the Bonin Islands, Samoa, Fiji, Tonga, and northern 
Australia, south on the east to Surprise shoal (about lat. 18° S.) and on the west 
to the Abrolhos Islands (Houtman’s rocks). ?Coast of China. 

Bathymetrical range.—From the shore line down to 32 (?73) meters, and un- 
doubtedly somewhat deeper. The depths at Dr. Sixten Bock’s stations represent 
the length of line out and not the actual depths. 

Occurrence.—Dr. H. Li. Clark noted that this species is very common at Mer, 
especially on the southwestern reef flat.- 

It has always been found in association with the coral reef fauna, in shallow water 
on the reefs themselves, and in deeper water on coral, lithothamnion, or coral sand 
bottoms. 

Remarks.—Like the other species of comatulids recorded by Carpenter from 
Challenger station 174, B, C, or D, the specimens listed from that station were 
probably taken in shore collecting. 

There is no reason to believe that this species is to be found in the region of 
Port Jackson, New South Wales. The comatulid fauna of this district, as repeatedly 
reported, consists only of Comanthus trichoptera, Compsometra lovéni, and Ptilometra 
australis, none of which occur at any place within the range of C. stelligera. 

History—The first known specimen of this species was secured by Mr. J. Beete 
Jukes, the naturalist of H. M. S. Fly, during the investigations in the northeast 
Australian region in 1843-1847. 

In the late sixties and early seventies a number of specimens of this species from 
Samoa, Fiji, Tonga, and Australia were brought to Hamburg by the Godeffroy Co. 
Here the name Actinometra tenaz was bestowed upon them by Prof. C. F. Liitken, 
and under this name they were distributed to various European museums. 

Professor Liitken intended formally to describe this species, but he never did 
this, and the only mention he ever made of the name was to list it in one of the cat- 
alogues of the Godeffroy Museum published in 1874. 

In 1879 Dr. P. H. Carpenter mentioned that Liitken had applied the name 
Aectinometra tenazx to aspecies of which he never had had the opportunity of examining 
specimens; but later in the same paper he remarked that this species (tenaz) is charac- 
terized, together with a few new Challenger species, by the possession of ‘two palmars 
on two distichals” (that is, by having both IIBr and IIIBr series 2), so that he must 
have seen specimens while the preparation of the article was in progress. 

In 1880 Carpenter figured a comasterid disk with 2 mouths and 2 anal tubes; 
he refers this merely to “‘ Actinometra, sp.’”? He mentioned, however, that the speci- 
men came from the Challenger collection, and in the Challenger report we find the 
same figure republished under the name of Actinometra stelligera. 

In another paper published in the same year dealing with the fossil genus Sola- 
nocrinus and its relations to recent comatulids Carpenter figured the centrodorsal 
and radial articular faces of a comasterid from Challenger station 174 to which he 
refers in the text and in the explanation to the plates as belonging to Actinometra 
stelligera, n. sp. 
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The figure does not show any characters by which this may be separated from 
related species, and Carpenter gives no differential characters in the text; but tech- 
nically this mention of this form constitutes the original description. 

This figure of the centrodorsal and the radial articular faces was reprinted in the 
Challenger report. 

In 1884 Prof. Ludwig von Graff described the myzostomes found on a comasterid 
in the Copenhagen Museum from New Holland (Australia) which he recorded under 
the name of Antedon tena. I have not seen this specimen, which was presumably 
one of the earlier ones brought to Europe by the Godeffroy Co. and named by Liitken 
before he had discovered the difference between Antedon and Actinometra; that is, in 
the late sixties. 

In the Challenger report on the stalked crinoids (1884) Carpenter described the 
distribution of the ambulacral grooves on the disk in Actinometra stelligera, using it, 
together with Actinometra magnifica, as typical of comasterids with an interradial 
mouth. He diagnosed Actinometra stelligera by giving its ‘‘specific formula” in a 
footnote. He also redescribed the specimen with 2 mouths and 2 anal tubes, republish- 
ing the figure which originally appeared in 1880. Further on he lists 8 groups (A-H) 
of the genus Actinometra, and cites Actinometra stelligera as typical of group F, 
which is characterized by having ‘‘two palmars, the axillary not a syzygy,’’ that is, 
the IIIBr series 2. 

In the Challenger report on the comatulids (1888) Carpenter gave a detailed 
description of this species based on 7 specimens brought back by the Challenger, 
and recorded it also from Tonga, Fiji, Somoa, and the reef of Atagor. While this 
volume was going through the press and after some of the plates illustrating the 
structure of this form had been printed Carpenter found that his stelligera was ap- 
parently identical with the form which had been distributed by the Godeffroy Museum 
under the name fenaz. In the introduction Carpenter discussed in great detail the 
centrodorsal, radial pentagon and associated structures, as well as the arm structure. 
He said that there is a closely allied, if not identical, species from Cebu (Zebu) in the 
museums at Dresden and at Vienna. 

Under Actinometra paucicirra (=Comatula rotalaria) in the Challenger report 
Carpenter mentions a new species from the Mergui Archipelago which presents the 
same arrangement of the arm divisions as is found in paucicirra, but which differs 
from that species in having normally 2, and sometimes 3, postradial axillaries, and 
also in the presence of some 30 cirri on the centrodorsal. 

In the same year (1888) Bell listed Actinometra notata as having been collected 
by Dr. John Anderson in the Mergui Archipelago. This name and record had been 
furnished him by Carpenter, and the species referred to was that briefly mentioned 
as a new form in the Challenger report 

This new species, Actinometra notata, was described and figured by Carpenter 
in 1889; but he compared it only with paucicirra (rotalaria) and entirely overlooked 
its affinities with stelligera. 

In 1890 Professor MacMunn described the coloring matter found in this species. 

In 1891 Hartlaub recorded 3 specimens of stelligera from Samoa and Fiji in the 
Hamburg Museum, and one from Ovalau in the Libeck Museum, giving the chief 
characters of the last. 
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In 1894 Professor Bell described from the Macclesfield Bank and figured a new 
species of Antedon which he placed in Carpenter’s “Spinifera group” and called 
Antedon bassett-smithi. He also recorded this species from the same region under 
the names Actinometra simplex and Actinometra maculata. 

In 1895 Professor Koehler discussed this species and mentioned that it is the 
same as Liitken’s tenar. He also erroneously quoted Carpenter as saying that nigra 
is also a synonym of stelligera. He recorded a specimen from the Bay of Amboina, 
which, however, is more properly referable to nigra. 

Chadwick in 1904 recorded a specimen of Actinometra notata from Ceylon. 

In 1905 Minckert discussed in detail the articulations of and regeneration in 
this species. 

In my first revision of the comatulids published in 1907 I had considerable 
trouble in placing Bell’s Antedon bassett-smithi. It obviously did not belong in the 
Spinifera group in which it was described. As its reference to that group implied 
the occurrence of well developed side and covering plates along the pinnule ambu- 
lacra, it seemed to me most probable that it belonged to the group which I had very 
recently designated as the Multicolor group; that is, to the multibrachiate species 
related to Neometra multicolor, now included in the family Calometridae. Accord- 
ingly I assigned it to this group under the name of Calometra bassett-smithi. 

In the year following, however, I discovered that it could not belong here, and 
decided that it was in reality a species of the Palmata group, which I assumed was 
“obvious from the shape of the lower pinnules as given in the plate.”’ At the same 
time I called attention to the fact that the original description does not agree with 
the figure in respect to the number of the arms or of the cirri or the length of the 
first pinnule. 

In his original description of Antedon bassett-smithi, Professor Bell had remarked 
on the ‘extraordinary divergencies exhibited by the syzygies of this species,” and 
added that this form “will severely shake our faith in the value of the site of the 
syzygy as an aid in specific diagnosis.”’ In 1909 I found that, had Bell referred 
the species to the Stelligera group of Actinometra instead of to the Spinifera group of 
Antedon, he would have seen that the arrangement of the syzygies was quite normal, 
and further that the specimen described under the name of Antedon bassett-smithi 
was none other than an example of Comatella stelligera. This was reasserted in 1912 
and was confirmed by an examination of the type specimen in the British Museum 
in 1910, as recorded in 1913. 

In a detailed study of the various species assigned to the genus Actinometra it 
was found that Carpenter’s Actinometra notata, originally described in the Paucicirra 
group, was in reality a synonym of his previously described Actinometra stelligera, 
the type of the Stelligera group. This discovery was made possible through the study 
of the comatulids contained in the Copenhagen Museum, which included the first 
specimens of this species which I had been able to examine, and it was announced, 
together with the fact that Antedon bassett-smithi is also a synonym of this species, 
in the account of this collection published in 1909. 

In my account of the recent crinoids of Australia published in 1911 I recorded a 
specimen of this species in the Australian Museum at Sydney which was labeled 
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“Port Jackson,” and gave its essential characters. For the reasons given above 
(p. 108) I do not now believe that this specimen really came from Port Jackson. 

In 1912 in an account of the comatulids in the Hamburg Museum I mentioned 
the two examples of this species from Samoa and Fiji. These were two of the three 
previously (1891) noticed by Hartlaub. Presumably the third had been sent to the 
Gottingen Museum. I also gave the chief characters of another specimen which bore 
a label in Chinese characters reading simply ‘‘very deep water.” This may or may 
not have come from somewhere on the coast of China. 

In my memoir on the crinoids of the Indian Ocean (1912) Actinometra notata 
and Antedon bassett-smithi were included in the synonymy of this species, as was 
also the Actinometra maculata recorded from the Macclesfield Bank by Bell in 1894. 
Previously unrecorded specimens from Padaw in the Mergui archipelago and from 
?India were listed and their characters given. 

In an account of the comatulids in the Berlin Museum published in 1912 this 
species was recorded from New Guinea, and the characters of the single specimen 
were given. 

In the memoirs on the recent crinoids of Australia (1911) and on the crinoids 
of the Indian Ocean (1912) there were incorporated synonymical notes which I had 
made as a result of an examination of the collection of the British Museum in 1910. 
In 1913 I published a detailed account of this collection. Antedon bassett-smithi was 
proved to be a synonym of Actinometra stelligera, and the specimens which Professor 
Bell had recorded from the Macclesfield Bank under the names Actinometra maculata 
and Actinometra simplex were also found to belong to this species. The eight lots of 
specimens examined were listed, and the chief characters of the more interesting 
specimens were given. 

In 1913 Dr. August Reichensperger recorded a specimen which has been collected 
by Doctor Sarasin in Ceylon in 1886 and noted its essential characters. 

In 1915 Dr. Hubert Lyman Clark, who had visited Mer in September and 
October, 1913, when he was a member of the Carnegie expedition to that region, 
recorded this species as very common there, and published various notes on its 
color in life, its habits, and its reactions. 

In 1918 I recorded it from four localities in which it had been found by the 
Siboga expedition and published a colored figure drawn from a specimen of which ‘a 
detailed color sketch of one arm had been made immediately after capture. 

Dr. Hubert Lyman Clark in 1921 published a detailed account of this species, 
especially as it occurs on the Australian coasts, based upon his experiences with it at 
Mer and accompanied by a colored figure. 

It was in this account of the species that doubt was first expressed concerning 
the occurrence of this species at Port Jackson, New South Wales, whence I had 
recorded it 10 years previously. 

Dr. Torsten Gislén in 1922, in his account of the crinoids collected by Dr. Sixten 
Bock in 1914, recorded this form from three stations in the Bonin Islands, and gave 
elaborate notes on the specimens. 

Dr. Hubert Lyman Clark listed a specimen from Wooded Isle in the Abrolhos 
Islands (Houtman’s rocks), Western Australia, in 1923, and gave its essential char- 
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acters. In 1926 he recorded two specimens which had been collected by Mr. W. E. J. 
Paradice, the surgeon of the Geranium, a sloop of the Royal Australian Navy, which 
in 1924 was engaged in a detailed investigation of the Great Barrier reef on the 


Queensland coast. 
COMATELLA MACULATA (P. H. Carpenter) 


Plate 20, Figure 50 


[See also vol. 1, pt. 1, fig. 146 (centrodorsal), p. 220; fig. 449 (dorsal view of radial pentagon), 
p. 353; part 2, figs. 152, 153 (analysis of arm division), p. 83; pl. 1, figs. 953, 954 (centrodorsal 
and radials) } 


Actinometra fusca LiirKEN, Mus. Godeffroy Cat., vol. 5, 1877, p. 100 (Port Denison; nomen 
nudum).—P. H. CarrenTer, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 306, 307 
(Bowen; nomen nudum).—A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgben- 
havn, 1909, p. 117 (=maculata). 

Actinometra maculata P. H. Carrenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 307 
(description; Station 186; possibly identical with fusca from Bowen); pl. 5, figs. 1 a-d; pl. 55, 
fig. 2—Harriaus, Nova Acta Acad. German, vol. 58, No. 1, 1891, p. 105 (Mortlock I.; char- 
acters); p. 113 (in Géttingen Mus.).—Be xt, in Gardiner, Fauna and Geography of the Maldive 
and Laceadive Archipelagoes, vol. 1, pt. 3, 1902, p. 225 (west reef of Hulule; very commonly 
seen at shallow depths on lagoon reefs in all the more open atolls of the Maldives).—Hamann, 
Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed).—A. H. 
Cuark, Memoirs Australian Mus., vol. 4, 1911, p. 716 (identity of Carpenter’s records); 
Crinoids of the Indian Ocean, 1912, p. 35 (of P. H. Carpenter, 1888=maculata); p. 37 (of 
Hartlaub, 1891=maculata); p. 38 (of Bell, 1894=stelligera); p. 40 (of Bell, 1902=Stephano- 
metra indica, in part); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 76 (of Bell, 1894= 
stelligera; of Bell, 1902=maculata+Stephanometra indica) —H. L. Cuarx, The Echinoderm 
Fauna of Torres Strait, 1921, p. 5 (identity). 

Actinometra pulchella Harttaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 105 (Ruk, 
Carolines; description of the specimen). 

Actinometra, sp. Bet, Proc. Zool. Soe. London, 1898, p. 849 (Rotuma).—A. H. Cuark, Crinoids 
of the Indian Ocean, 1912, p. 288 (of Bell, 1898=C. maculata; Rotuma; Bell’s account quoted) ; 
Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 3 (identity of Bell’s record; outer part of reef at 
Rotuma). 

Comaster maculata A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia maculata A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comatella maculata A. H. Cuars, Smiths. Miscell. Coll., vol. 52, part 2, 1908, p. 207 (structure); 

Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 138 (synonymy; includes 

fusca; Bowen; description of a specimen; the cirri have a transition segment); Proc. U. S. 

Nat. Mus., vol. 40, 1911, p. 6 (Actinometra multiradiata recorded by Bell from southeast Africa 

is this species); p. 8 (southeast coast of Africa); p. 13 (common to southeast Africa and the 

Bay of Bengal, but not occurring in the Arabian Sea); p. 16 (references to African specimens; 

Salomon; Coin Peros; descriptions of specimens); Notes from the Leyden Mus., vol. 33, 1911, 

p. 177 (west Java); Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 246 (New Caledonia; 

description); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 439 (East Indian 

species occurring south to Bowen); p. 443 (range on east coast); Memoirs Australian Mus., 
vol 4, 1911, p. 717 (known to P. H. Carpenter from Australia); p. 721 (occurs south to Bowen); 

p. 732 (in key); p. 739 (annotated synonymy; characters; Australian record; range); Smiths. 

Miscell. Coll., vol. 60, No. 10, 1912, p. 4 (Ruk, Carolines; description; previously recorded by 

Hartlaub as pulchella); Crinoids of the Indian Ocean, 1912, p. 35 (=P. H. Carpenter’s East 

Indian specimen of pulchella [in reality this is difficilis]; maculata of Carpenter, 1888); p. 37 

(=maculata and pulchella of Hartlaub, 1891); p. 38 (=simplex of Bell, 1894 [in reality this is 

stelligera}) ; p. 41 (=multiradiata Bell, 1909); p. 70 (synonymy; summary of previous records) ; 

Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 3 (published references to specimens in the 
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B. M.; Challenger Sta. 186; west reef, Hulule, Male, Maldives; outer part of reef at Rotuma; 

Salomon, reef; characters of the specimens) —Reicupnsprrcer, Abhandl. Senck. naturf. 

Gesellsch., vol. 35, Heft 1, 1918, p. 83 (Ceylon); p. 84 (Ceylon; Doctor Sarasin; characters 

of the specimen).—A. H. Crarx, Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, 

pp. 222 and following (detailed account of the distribution in Australia) —H. L. Cuarx, 

Carnegie Institution of Washington Publication 212, 1915, p. 101 (common at Mer); pp. 107 

and following (habits and reactions).—A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 

1918, p. 4 (in key; range); p. 7 (synonymy; detailed account; Stas. 89, 96, 213); pp. 272, 

274 (listed) —H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 5 (history); 

p. 8 (collected by the Carnegie Exped., 1913); p. 12 (Mer; notes; habits and reactions; color); 

pp. 192 and following (range); pl. 3, fig. 1 (colored) —Guistin, Nova Acta reg. Soe. sci. Upsali- 

ensis, ser. 4, vol. 5, No. 6, 1922, p. 16 (Bock’s stations 53, 59; notes); figs. 4-6, p. 28. 
Actinometra multiradvata Bru, Trans. Linn. Soc. (Zool.), ser. 2, vol. 13, pt. 1, 1909, p. 20 (Salomon; 

Coin Peros). 

Diagnostic features—The size is rather small; the cirri are small and weak, 
composed of 16-20 segments and 10 mm. in length; there are 19-20 arms which are 
between 70 and 80 mm. long; IIIBr series are not developed. 

Description —The centrodorsal is discoidal, with a broad flat polar area from 
3 to 4 mm. in diameter. The cirrus sockets are arranged in from 2 to 3 closely 
crowded alternating marginal rows. 

The curi are XVIII-X X XV, 16-20, relatively small and weak, 10 mm. in length. 
The first segment is short, the second is about as long as broad, the fourth is half 
again as long as broad, the fifth and sixth are twice as long as broad, and the seventh 
is a transition segment, half again as long as broad, with the greater part of the 
surface dull like that of the preceding segments, but the distal portion highly polished 
like that of the succeeding segments. The following segments decrease in length, 
being terminally about twice as broad as long. The transition and following seg- 
ments have a small distal dorsal tubercle which gradually moves nearer the center 
of the dorsal side and becomes more prominent, on the last 3 segments being median 
in position. The opposing spine is represented by a small centrally situated sharp 
tubercle. The terminal claw is longer than the penultimate segment and is stout 
and strongly curved. When compared with those of C. stelligera or of C. decora the 
cirri seem disproportionately slender and weak. 

The ends of the basal rays are visible as small tubercles in the angles of the calyx. 

The radials are just visible in the interradial angles over the ends of the basal 
rays. The IBr, are very short, oblong, not quite meeting basally. The [Br are 
broadly pentagonal, about twice as broad as long. The IIBr series are 2; the IIBr, 
are united interiorly for rather more than the proximal half. II1Br series are not 
developed. The division series are widely separated, exposing a strip of perisome 
equal in width to one-third or one-half the width of the IIBr series. 

Arms 19-20, from 70 to 80 mm. long. The first 2 brachials are similar in shape 
and size, wedge-shaped, longer exteriorly than interiorly, and about twice as broad 
as the exterior length. The following 4 brachials are oblong, about twice as broad 
as long or slightly broader, those succeeding becoming triangular, about half again 
as broad as long, then gradually changing to wedge-shaped, twice as broad as long, 
and becoming slightly longer in the extreme distal portion of the arms. The brachials 
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following the first few oblong ones have rather prominent distal ends thickly set 
with very fine spines, and a longitudinally striate dorsal surface. 

The first syzygy is between brachials 1 +2, except on arms springing directly 
from a [Br axillary, where it is between brachials 3+4. If the first syzygy is be- 
tween brachials 1 +2, brachials 3+4 may also be syzygially united The next syzygy 
is somewhere between brachials 11+12 to 15+16, usually about brachials 13+14. 
The distal intersyzygial interval is usually 3, sometimes 4, muscular articulations. 

P, is slender, from 15 to 17 mm. in length, composed of 56 segments which are 
about as long as broad; the terminal comb has 15-17 narrow, triangular, slightly 
recurved teeth which reach a height of from one-half to almost the whole width of 
the segments. P, is similar, about 12 mm. long. P; is similar, about 9 mm. long. 
P, is similar to P; and only slightly shorter. P; and the following pinnules are with- 
out combs, slightly stouter than those preceding and much less flagellate, about 6 mm. 
long. The 2 basal segments of the first 4 pinnules on each side of the arm are more 
or less carinate. The distal pinnules are 7 mm. long. 

The mouth is radial. The disk is naked, 12 mm. in diameter. 

The color in alcohol is uniform dark reddish brown, or dark reddish brown 
mottled with patches of yellowish green. 

Notes.—The description of this species as given covers both the type specimen 
from Challenger station 186 in the British Museum and the specimen from Bowen 
in the Copenhagen Museum. The two are almost identical. That from Bowen has 
19 arms 80 mm. long, while the type has 20 arms 70 mm. long; the curi in the speci- 
men from Bowen are XVIII, 16-17, and in the type are somewhat larger, XXV— 
XXXV, about 20. 

The specimen from Salomon has 26 arms 85 mm. long; the cirri are X XI, 15-18 
(usually 17 or 18). When compared directly with the type specimen this is found 
to differ only in having a greater number of arms. All of the IJIBr series are devel- 
oped externally. 

The example from Hulule has 17 arms. 

The specimen from Ceylon has 26 arms, most of which are in process of regen- 
eration. According to Reichensperger the details agree well with those of the 
specimen from Bowen. The centrodorsal is of medium size, discoidal, and some- 
what prominent. The cirri are XVII, 15-18; the middle segments are much longer 
than broad. The surface of the first 7-9 segments is rough and dull, but the seg- 
ments following have a porcelainlike polished surface, which usually begins in the 
middle of one of the segments (the transition segment). The arm length scarcely 
exceeds 75 mm. The first 2 brachials are always united by syzygy. The 2 basal 
segments of the first 3 or 4 pinnules, especially on the outer side of the arms, are 
sharply carinate. PP, is usually the stoutest pinnule. 

The specimen from Siboga Station 96 is quite typical. There are 16 arms, and 
in addition a IIBr series ending in a pair of pinnules. The arms are 65 mm. long. 
The centrodorsal is thin discoidal with the dorsal pole flat, 3 mm. in diameter. The 
cirri are slender, XXI, 17-18, from 9 to 11 mm. long; the seventh, or more rarely the 
eighth, is a transition segment. 


Doctor Mortensen’s specimen from off Jolo had apparently 20 arms; the longest 
cui have 18-19 segments. 


A MONOGRAPH OF THE EXISTING CRINOIDS 115 


The larger specimen from Siboga Station 89 has 22 arms 80 mm. long; the smaller, 
which is undergoing adolescent autotomy, has 21 arms. 

The example from Siboga Station 213 is typical, with 20 arms 90 mm. long. 

The specimen from New Caledonia has 19 arms; the cirri are XIX, 17-18. 

The specimen recorded by Hartlaub (as pulchella) from Ruk, which I examined 
at Hamburg, has 20 arms; the cirri are XXIII, 15-17. As described by Hartlaub 
the centrodorsal is flat and thick discoidal with a circular circumference. The cirri 
are arranged in 2 irregular rows, and in part are not entirely confined to the margin. 
The fourth, fifth, and sixth cirrus segments are elongated. The segments in the 
distal half of the cirri are shorter, moderately high, and bear small dorsal spines. 
The opposing spine is not distinguished from the others by greater stoutness. The 
radials are partially visible. The IBr, are short and are free laterally. The IBr. 
(axillaries) are triangular with a sharp distal angle. The IIBr series are 2, and the 
IIBr; are only slightly united. 

The 2 first brachials are very short, and are united by syzygy; the first are only 
for a short distance in contact with their fellows. The succeeding 3 or 4 brachials 
are irregularly discoidal and show a tendency to develop articular tubercles on the 
articulations. Toward the ends of the arms the segments become almost oblong. 
The first syzygy is between brachials 1 + 2, the second from between brachials 12+13 
to between brachials 14+15, and those succeeding occur at intervals of usually 4 
muscular articulations. P, is up to 10 mm. in length, slender and delicate, with a 
prominently marked comb. P, is markedly shorter, and the pinnules following 
gradually decrease in length to those of the eighth, tenth, and twelfth brachials, 
which are approximately of the same size, then increase, reaching a length of about 
6mm. Onsome arms the seventh brachial bears a very small pinnule. Combs occur 
as far as the pinnule of the tenth brachial. The disk is naked, 7 mm. in diameter; 
the mouth is radial. 

The specimen from Bock’s Station 53 which was identified as this species by 
Gislén has 10 arms 40+ mm. long. The cirri are XXIII, the peripheral with 17-18, 
the dorsal with 15-16 segments; the length of the cirriisfrom 7 to9mm. The fourth 
and fifth cirrus segments are the longest, twice as long as broad. From the fifth 
onward a dorsal transverse ridge is developed. The IBr, (axillaries) are twice as 
broad as long. The first brachials are free interiorly. The intersyzygial interval 
is 5 or 6 muscular articulations. The first 4 pinnules bear combs. P, is 5 mm. long 
with 30 segments of which 18 bear teeth; P2 is a little shorter, and about 13 of its 
segments carry teeth; P; and P, have still shorter combs; P; is 3 mm. long with 11 
segments. The distal pinnules are 5 mm. long with 13 segments. The disk is 5 mm. 
in diameter; the mouth is subcentral. The arm bases are tolerably smooth, and the 
synarthrial tubercles are obsolete. The arms are rather stout. The distal brachials 
are slightly overlapping with spinous, but not everted, distal ends. 

One of the specimens from Bock’s Station 59 has the centrodorsal 3.5 mm. in 
diameter and the bare dorsal pole 2.5 mm. across. The cirri are XXI, 19, from 10 
to 12 mm. in length. The first and second segments are short, the third is about 
as long as broad and slightly constricted centrally, the fourth is a little longer, and 
the fifth-seventh are the longest, half again as long as broad. The following shorter 
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segments bear dorsal spines. The penultimate segment is as long as broad. The 
terminal claw is stout and half again as long as the penultimate segment. A young 
cirrus has the fourth-seventh segments somewhat longer, twice as long as broad. 
The IBr, are five times as broad as long, free laterally. The [Bry (axillaries) are three 
times as broad as long, with the distal edges slightly everted. There is a slight synar- 
thrial tubercle on the articulation between the elements of the [Br series. There 
are 15 (perhaps 16) arms 65 mm. in length. The IJBr axillaries are interiorly united 
for most of their length. Syzygies occur between brachials 1+2, 3+4, 14+15, 
23 +24, or 13+14 and 18+19, and distally at intervals of 5 or 6 muscular articula- 
tions. The proximal portion of the arms is not quite smooth. The first 8 brachials 
are discoidal, those following becoming wedge-shaped. The distel brachials are 
tolerably short with spinous distal edges which sometimes are everted and stand out 
like a collar. 

The first 6 pinnules bear combs. P, is 9 mm. long with 36-38 segments, of 
which 18 bear teeth; the teeth are rather short, reaching a length of from one-half 
to one-third the width of the segments. P, is 6.5 mm. long with about 30 segments, 
of which 15-17 bear teeth. The following 3 pinnules decrease in length. P, is 4.5 
mm. long with 22 segments, of which 12 bear teeth. The distal pinnules are from 
5 to 6 mm. long with 17-18 segments. The disk is 8 mm. in diameter. The mouth 
and anus are subcentral. The anal funnel is 1.5 mm. high. 

In the other specimen from station 59 the centrodorsal is pentagonal in outline, 
3 mm. in diameter with the bare dorsal pole 2 mm. across. The cirri are XXV, 
15-19, 9 to 11 mm. in length. The fourth and fifth segments are the longest, three- 
quarters again as long as broad; the sixth is a transition segment. The arms are 13 
in number, 55 mm. long. The intersyzygial interval is from 4 to 6 muscular articu- 
lations. P, is 9 mm. long with 38 segments, of which 19-22 bear teeth. P, is 7.5 
mm. long with 30 segments, of which about 18 bear teeth. P, is 4.5 mm. long with 
17 segments, and P, is 4 mm. long with 15 segments, without a comb, but with dorsal 
hooks and, as in the preceding pinnules, with small spiny knobs on the outer side of 
the proximal segments. The distal pinnules are 6 mm. long with 19 segments, 
somewhat longer than broad, with spiny borders, and the last 6 with dorsal hooks. 
The disk is 6.5 mm. in diameter. 

Abnormalities —In the specimen from Siboga station 96, one of I1Br axillaries 
bears a pair of pinnules instead of the usual 2 arms. 

Localities—Salomon, from reef; Sea Lark, June 8, 1905 [Bell, 1909; A. H 
Clark, 1911] (1, B. M.). 

Coin Peros [Bell, 1909; A. H. Clark, 1911]. 

Hulule, Maldives; west reef [Bell, 1902; A. H. Clark, 1913] (1, B. M.). 

Ceylon; Doctor Sarasin, 1886 [Reichensperger, 1913]. 

West Java; J. F. van Bemmelen, 1894 [A. H. Clark, 1911] (1, L. M.). 

Siboga station 96; Sulu (Jolo) archipelago, Philippines; southeastern side of the 
pearl bank; 15 meters; lithothamnion bottom; June 27, 1899 [A. H. Clark, 1918] 
(1, U.S.N.M., E. 390). 


Dr. Th. Mortensen’s Pacific Expedition 1914-16 ; off Jolo (Sulu); coral reef; 
March 17, 1914 (1). 
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Siboga station 89; Pulu Kaniungan ketjil; 11 meters; coral bottom; June 21, 
1899 [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 213; Saleyer, south of Celebes; coral reef; October 26, 1899 [A. H. 
Clark, 1918] (1, Amsterdam Mus.). 

Challenger station 186; Prince of Wales Channel, Torres Strait (lat. 10° 30’ S., 
long. 142° 18’ E.); 15 meters; coral mud; September 8, 1874 [P. H. Carpenter, 1888; 
A. H. Clark, 1913] G, B. M.). 

Mer, Murray Islands, Torres Strait; southeastern and southwestern reef flats; 
1913 [H. L. Clark, 1915, 1921]. 

Mer, Murray Islands, east flat; September 25, 1913 [H. L. Clark, 1915, 1921] 
(1, M. C. Z., 554). 

Mer; October, 1913 [H. L. Clark, 1915, 1921] (14, M. C. Z., 553). 

Port Denison, Queensland [Liitken, 1877]. 

Bowen, Queensland [P. H. Carpenter, 1888; A. H. Clark, 1909, 1911] (1, C. M.). 

New Caledonia [A. H. Clark, 1911] (1, P. M.). 

Rotuma, outer part of the reef [Bell, 1898; A. H. Clark, 1912, 1913] (1, B. M.). 

Ruk, Caroline Islands [Hartlaub, 1891; A. H. Clark, 1912] (1, H. M.). 

Mortlock Island, Carolines [Hartlaub, 1891]. 

Dr. Sixten Bock’s station 53; 2 miles east of Higashijima; 164 meters; sand and 
broken shells; October 7, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 59; eastnortheast of Anojima; 183 meters; October 15 
1914 [Gislén, 1922]. 

Lot’s Wife’s Rock, north of the Bonin Islands, bearing NE. 34 E., 1.1 miles distant; 
U.S. S. Alert, June 27, 1880 (2, U.S.N.M., 36172). 

Japan (1). Pl. 20, fig. 50. 

Geographical range-—From Salomon, Coin Peros, and the Maldive archipelago to 
Torres Straits, Bowen, Queensland, New Caledonia, Rotuma, the Caroline and Bonin 
Islands, and southern Japan. , 

Bathymetrical range-—From the shore line down to 15 meters, and undoubtedly 
deeper. Dr. Sixten Bock’s records of 164-183 meters represent not the actual depth 
but the length of line out. 

Remarks.—The record of this species from Coin Peros is based upon Bell’s men- 
tion of “ Actinometra multiradiata” from that locality. I have not seen his specimen. 
As the specimen recorded under this name from Salomon is this species, which is 
much more likely to occur at Coin Peros than Capillaster multiradiata, I am assuming 
that what he really had from Coin Peros was Comatella maculata. 

History—As in the case of the preceding species (Comatella stelligera), the first 
specimens of this form to reach Europe were brought home by the Godeffroy Co. to 
Hamburg, where they were labeled Actinometra fusca by Prof. C. F. Liitken and under 
that name distributed to various museums. <Actinometra fusca was never described, 
but the name was listed in the catalogue of the Godeffroy Museum in 1877. 

During a visit to the Copenhagen Museum Dr. P. H. Carpenter examined there 
a specimen of “Actinometra fusca” from Bowen. In the Challenger report (1888) 
immediately after the description of his new species Actinometra maculata he remarked 
that maculata was possibly indentical with Liitken’s fusca, although (he said on the 
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preceding page) he was not sure that the latter was not identical with [Neocomatella] 
pulchella. : 

Under the name of Actinometra pulchella Hartlaub in 1891 recorded a specimen 
of maculata from Ruk in the Carolines which he found in the Hamburg Museum, 
giving a detailed description of it; and under the name of maculata he recorded 
another in the Géttingen Museum from Mortlock Island in the same group. 

Prof. F. Jeffrey Bell in 1898 recorded this species (as Actinometra, sp.) from 
Rotuma; in 1902 he listed it from the Maldive Islands, and in 1909 he noted it (as 
Actinometra multiradiata) from Salomon and Coin Peros. 

In 1909 I published a detailed description of the specimen from Bowen labeled 
Actinometra fusca in the Copenhagen Museum, and definitely identified it with Car- 
penter’s Actinometra maculata. 

As a result of a visit to the British Museum in 1910 I found that Bell’s Actino- 
metra multiradiata from the southwestern Indian Ocean was in reality this species, a 
fact which I stated in a paper on the crinoids of the African coasts published in 1911. 
In my memoir on the crinoids of Australia published in the same year I gave the dis- 
tribution of this species as corrected from my studies on the material in the British 
Museum and remarked that the type specimen in London resembled very closely the 
example from Bowen in the Copenhagen Muscum. In the same year also I recorded 
it from western Java and from New Caledonia. . 

In 1912 I stated that Hartlaub’s Actinometra pulchella from Ruk, which I had 
examined in the Hamburg Museum, represented the same species as Carpenter’s 
Actinometra maculata. 

In my memoir on the crinoids of the Indian Ocean (1912) I identified Carpenter’s 
Actinometra pulchella from Challenger station 192 near the Ki Islands as maculata. It 
is, however, Palaeocomatella difficilis. Evidently I had at the time confused it with 
Hartlaub’s Actinometra pulchella from Ruk. In the same memoir I identified Bell’s 
Actinometra simplex from the Macclesfield Bank as maculata; it is in reality, however, 
stelligera. 

In a paper on the comatulids in the British Museum published in 1913 Bell’s 
Actinometra simplex and A. maculata from the Macclesfield Bank were placed in the 
synonymy of stelligera, where they belong. 

The 4 specimens referable to maculata which I saw in this collection were Car- 
penter’s type and 3 which had been recorded by Bell in 1898, 1902, and 1909 as given 
above. 

Dr. August Reichensperger in 1913 recorded and described in detail a specimen 
from Ceylon. In 1915 Dr. Hubert Lyman Clark recorded this form as very common 
at Mer in Torres Straits, and gave a detailed account of its habits and reactions. 
(See vol. 1, pt. 2, pp. 602-604.) 

In 1918 I recorded and described the specimens secured by the Siboga expedition, 
and in 1921 Dr. H. L. Clark published an exhaustive account of this species based 
Beets on his experience with it in Torres Straits, accompanied with a colored 

gure. 

Dr. Torsten Gislén in 1922 described in detail certain specimens in Bock’s col- 
lection from the Bonin Islands which he assigned to this form. 
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COMATELLA DECORA A. H. Clark 


Comatula paucicirra A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 317 (Japan); Crinoids 
of the Indian Ocean, 1912, p. 71 (identity). 

Comatella decora A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 71 (synonymy; detailed de- 
scription; southern Japan; ?Ki Is. [latter is Palacocomatella difficilis]); Journ. Washington 
Acad. Sci., vol. 5, No. 6, 1915, p. 214 (southern Japanese species; range and its significance); 
Unstalked Crinoids of the Siboga Exped., 1918, p. 4 (in key; range) —Gistin, Nova Acta 
reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 15 (compared with C. brachycirra) ; 
Vidensk. Medd. fra Dansk naturh. Foren., vol. 83, 1927, p. 7 (Mortensen’s Sta. 9; notes); 
figs, 1, 2, p.. 15. 

Diagnostic features —The cirri are 15 mm. long and rather stout, but consist of 
only 12-13 segments, of which the fourth and fifth are rather over twice as long as 
broad; there are 19 arms about 90 mm. long; P:-P,; bear combs; P: is composed of 
about 40 segments and its comb has 12 teeth. 

Description —The centrodorsal is large, thick discoidal, with the large bare polar 
area flat, obscurely pitted about the periphery. 

The cirri are XX, 12-13, 15 mm., long; the first segment is very short, the second 
is half again as long as broad, the third is twice as long as broad, the fourth and fifth 
are rather over twice as long as broad, the fifth is slightly longer than the fourth, 
and the sixth is about twice as long as broad; the following decrease gradually in 
length so that the last two or three before the penultimate are about as long as 
broad, and the penultimate is about half again as broad as long. From the sixth 
onward the distal dorsal edge of the segments is slightly everted, forming a low 
crescent-shaped or shallow V-shaped ridge across the distal end of the segment 
which appears as a low subterminal spine in lateral view. The dorsal surface of the 
seventh and following segments has a slight median carination. The opposing spine 
is triangular, blunt, arising from the entire surface of the penultimate segment, the 
apex subterminal to subcentral, low, equal to about one-third of the distal diameter 
of the penultimate segment in height. The terminal claw is twice as long as the 
penultimate segment, strongly curved basally but becoming straighter distally. 

The ends of the basal rays are visible as rather large flattened rhombic tuber- 
cles in the angles of the calyx. 

The radials are concealed in the median line, but interradially form a triangle over 
the ends of the basal rays; they are slightly separated distally. The IBr: are trape- 
zoidal, short, over three times as broad as long, strongly rounded dorsally, separated 
basally by the distal divergence of the radials, the sides of adjacent [Bri diverging at 
a very obtuse angle. The IBr, (axillaries) are broadly pentagonal, about half again 
as broad as long, the lateral edges about as long as those of the [Br with which they 
form an obtuse angle, the lateral edges of the IBr; on adjacent rays being practically 
parallel. A broad strip of perisome, in width about equal to one-third of the diam- 
eter of the IBr series, is visible between them (and similarly between the IIBr series), 
but it does not extend dorsally beyond their ventral edge. The I1Br series are 2 
(8 are present and 2 absent in the type). The I[Br: are united for their proximal 
two-thirds, the distal third of the inner border of the two in each pair diverging in 
almost a straight line. The IIIBr are 2, only present in one instance, on the outer 
side of a derivative from a [Br series. 
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Arms 19 (in the type), about 90 mm. long. The first two brachials are similar, 
rather small, wedge-shaped, about twice as broad as long exteriorly, the first united 
interiorly in the proximal half, diverging widely in the distal. The third to the 
seventh or eighth brachials are oblong or slightly wedge-shaped, about twice as 
broad as long, the following becoming triangular, about as broad as long, and in the 
distal portion of the arm wedge-shaped again and longer than broad, reaching a 
length of about twice the breadth in the terminal portion. 

The first syzygy is between brachials 1+2 except on arms arising direct from a 
IBr axillary and on the exterior arms of each ray where it is between brachials 3+ 4; 
on the interior arms a syzygy between brachials 1+2 is often immediately followed 
by another between brachials 3+4. The distal intersyzygial interval is from 3 to 5 
muscular articulations. 

P,; is long and slender, slightly stouter basally than P2, 15 mm. long, with about 
40 segments, of which the first is very short, the next 8 or 10 are about as long as 
broad, the following are about half again as long as broad, and the distal are again 
about as long as broad. The termina) comb begins abruptly, and is composed of 
about 12 large, long, bluntly triangular teeth, which are rather strongly incurved, 
and about as long as the lateral diameter of the segments which bear them. The 
series of tooth-bearing segments maintains the same general direction as the seg- 
ments preceding. P, is similar but shorter, about 11 mm. long. P3 is similar but 
shorter, 8 mm. long with 26 segments; its comb is similar to that of P, and Py. Py 
and P; are similar to P;. PP, is similar to P;, with a similar comb, but stouter basally 
and bearing a small gonad on the third-fifth segments. The following pinnules are 
stouter throughout, but of the same length, composed of squarish segments, and 
without combs. The distal pinnules are slender, about 11 mm. long. 

The mouth is central; the anal tube is small and inconspicuous, the anal area 
being no larger than the other interambulacral areas. Two of the ambulacral 
grooves divide at the mouth, as in Thaumatocrinus, but in one of these the two 
branches join again just before branching to the arms, forming a sort of perisomic 
island. 

Notes.—As described by Gislén, the specimen from Mortensen’s station 9 has 
the centrodorsal flattened, 3.8 mm. in diameter, with the cirri arranged in 2 rows. 

The cirri are XXXVI, 13-15, from 14 to 17 mm. in length. The longest cirrus 
segment, which is the fifth or sixth, is three times as long as broad. From the eighth 
onward a dorsal spine is developed. 

The 19 arms are 105 mm. long. Of the IIBr series, 7 are 2 and 1 is 4 (3 +4). 
There is a single I1I1Br2 series. On the two arms following the II Br 4 (3 + 4) series there 
is a pinnule on the first brachial and a syzygy between brachials 2+3 as in Capillaster. 

Gislén gives an example of the usual arm structure. In this the IBr 2 series 
bears 2 IIBr 2 series. In the 2 arms borne by the IIBr series to the left there are 
syzygies between brachials 1+2, 3+4, 15+16, and 19+20 or 20+21. On the 
inner arm borne by the IIBr series to the right there are syzygies between brachials 
1+2,138+14, and 17+18, while on the outer arm borne by the IIBr series to the 
right the only syzygies given are between brachials 14+15 and 19 +20. 
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P,; is 17 mm. in length and is composed of about 40 segments, of which the ter- 
minal 9 bear teeth. P; is 8 mm. long and bears a comb. P, is 9.5 mm. long with 23 
segments and hasno comb. The distal pinnules are 10.5 mm. long with 21 segments. 

The disk is 7.5 mm. in diameter. The mouth is central. The anal tube is 2.5 
mm. high. 

Localities.—Albatross station 4893; Eastern Sea, between 10 and 20 miles south- 
west of the Goto Islands; Ose Saki Light bearing N. 29° E., 5.5 miles distant (lat. 
_ 32° 32’ 00’” N., long. 128° 32’ 50’’ E.); 174-194 meters; bottom temperature 13.28° 
C.; gray sand, broken shells and pebbles; August 9, 1906 [A. H. Clark, 1908, 1912] 
(1, U.S.N.M., E. 1309). 

Mortensen’s station 9; southwestern Japan, off Kiu Shiu (lat. 32° 15’ N., long. 
128° 12’ H.); 164 meters; hard bottom; May 15, 1914 [Gislén, 1927]. 

Remarks.—It is rather curious that in the case of this species I should have 
fallen into the same error that Carpenter did when he described his Actinometra 
notata. I first mentioned the type and only known specimen (though with no 
indication of the basis for the record) under the name of Comatula paucicirra in 1908. 

This error was soon discovered, and the species was described in detail in 1912. 

In 1927 Dr. Torsten Gislén recorded and gave notes upon a second specimen 
taken not far from the locality where the type had been dredged by the Albatross. 


COMATELLA BRACHYCIRRA Gislén 
Comatella brachycirra GisLiN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 13 

(description; Bock’s stations 53, 55, 56, 59); figs. 1-3, p. 28; pl. 1, fig. 1. 

Diagnostic features —The cirri are not more than 7 mm. long, and are composed 
of 9-12 (usually 10-11) segments, of which the longest are from three to three and 
one-half times as long as broad; there are 10-18 (usually 12-15) arms which are from 
20 to 75 mm. (usually between 50 and 70 mm.) long; there are no combs beyond 
P;; P; has 22-28 segments, of which 7—9 bear teeth. 

Description —The centrodorsal is flattened, from 1 to 2 mm. in diameter, with a 
small dorsal pole up to 1.5 mm. in diameter which is smooth and peripherally some- 
what furrowed; the cirrus sockets are arranged in 1 or 2 marginal rows. 

The cirri are XIJ-XXV (usually XVII or XVIII), 9-12 (usually 10 or 11), 
from 4 to 7 mm. (usually 5 to 6 mm.) in length. The first segment is somewhat 
broader than long, the second is twice as long as broad, somewhat constricted cen- 
trally, the third and fourth are from three to three and one-half times as long as 
broad, the last with the distal end in part everted, the filth is twice as long as broad, 
and the sixth and following are about as long as broad with inconspicuous blunt 
dorsal spines which become sharper on the two outermost. The terminal claw is 
strongly curved and rapidly tapering, twice as long as the penultimate segment. 

The ends of the basal rays are visible as rounded tubercles in the interradial 
angles. 

The radials are almost concealed by the centrodorsal in the midradial line, or 
are visable as narrow bands. The IBr, are short, three times as broad as long, free 
laterally, and synarthrially united with the IBr,. The IBr, (axillaries) are low 
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pentagonal, half again as broad as long, with the distal edges slightly everted. The 
IIBr series are 2. 

The arms are 10-18 (usually 12-15) in number, from 20 to 75 mm. (usually from 
50 to 70 mm.) in length. The first brachials are interiorly in close contact, or free. 
The first 6 or 7 brachials are oblong and those following are wedge-shaped, the longest 
being as long as broad. The bases of the arms are remarkably smooth, and the 
distal brachials do not overlap. 

Syzygies occur between brachials 1+2 on the inner arms from each IIBr series 
and 3+4 on the outer, then between brachials 12+13, 17+18, 21+22, and distally 
at intervals of 3 muscular articulations. 

The first 3 pinnules bear combs. In one specimen P, occasionally bears a comb 
of 5 teeth; it consists of 17 segments. P, is from 5 to 7 mm. (usually 5 to 6 mm.) in 
length with 22-28 segments, of which the first 2 are short and the remainder are 
half again as long as broad; the distal 7-9 segments bear teeth. P, is from 3.2 to 
5 mm. long with 17-22 segments, of which 5-7 (usually 6) bear teeth. P3 is from 
3 to 4 mm. long with 17-21 segments, of which 5-7 bear teeth. P, is from 3.5 to 
4.5 mm. in length with 14-16 segments which are somewhat spinous; it bears no comb. 
P; is 4mm. long with 15 segmenis. P, is 3.5 mm. long with 14 segments. The distal 
pinnules are from 5 to 7.5 mm. long with 15-20 (usually 17-18) segments, of which 
the first is short and those following are half again as long as broad; the distalmost 
bears small hooks 

The disk is from 3.5 to 4 mm. in diameter, colored dark brown with calcareous 
concretions. The mouth is central. The anal tube is short, 1.2 mm. long. 

Notes.—In one specimen from station 53 with 15 arms 20 mm. long and the disk 
2.5 mm. in diameter P, is sometimes and P; is always absent. 

Localities —Dr. Sixten Bock’s station 53; Bonin Islands, 2 miles east of Higashi- 
jima; 164 meters; sand and broken shells; August 7, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 55; Bonin Islands, eastnortheast of Chichijima; 
210 meters; August 15, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 56; Bonin Islands, east of the channel; 210 meters; 
August 15, 1914 [Gislén, 1922] (1, U.'S.N.M., E. 1109). 

Dr. Sixten Bock’s station 59; Bonin Islands, eastnortheast of Anojima; 183 
meters; August 15, 1914 [Gislén, 1922]. 

Geographical range—This species is only known from the Bonin Islands. 

Bathymetrical range——KFrom the records apparently 164-210 meters; but the 
depths as given represent the length of line out, not the actual depths. 

Remarks—This species is known only from the specimens collected by Dr. 
Sixten Bock in 1914 and described in detail by Dr. Torsten Gislén in 1922. 


Genus NECCOMATELLA A. H. Clark 


Antedon (part) Pourtatés, Bull. Mus. Comp. Zodél., vol. 5, No. 9, 1878, p. 216, and following 
authors. 

Actinometra (part) P. H. Carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 1881, p. 158, and 
following authors. 

Actynometra (part) Finuo, La vie au fond des mers, 1885, p. 213. 

Comaster (part) A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686. 
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Phanogenia (part) A. H. Cuark, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124. 
Comatella (part) A. H. CuarK, Smiths. Miscell. Coll. (Quarterly Issue), vol. 52, part 2, 1908, p. 207. 
Neocomatella A. H. Cuark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 177 (type Antedon alata 

Pourtalés, 1878); p. 176 (included in the Capillasterinae); Proc. U. S. Nat. Mus., vol. 40, 

1911, p. 9 (indicates a West Indian element in the northwest African fauna); p. 10 (represents 

in the Atlantic the eastern Comatella); Mem. Australian Mus., vol. 4, 1911, p. 738 (represents 

the East Indian Comatella in the Caribbean); Proce. U. S. Nat. Mus., vol. 43, 1912, p. 389 

(discussion of affinities and relations); p. 390 (very closely related to Comatella which it repre- 

sents in the West Indies); Crinoids of the Indian Ocean, 1912, p. 13 (corresponds to the East 

Indian Comatella); Internat. Revue der gesamt. Hydrobiol. u. Hydrogr., 1914, pp. 3, et seq. 

(represents in the Atlantic Comatella; range and its significance) ; Beitrige zur Kenntnis der 

Meeresfauna Westafrikas, Echinod. II, Crinoidea, 1914, p. 309 (represents the Indo-Pacific 

Comatella, which occurs at Madagascar, in the middle Atlantic region); Die Crinoiden der 

Antarktis, 1915, p. 181 (range; corresponds to the eastern Comatella); American Naturalist, 

vol. 49, 1915, p. 525 (bathymetrical range); p. 539 (asymmetrical disk); Unstalked Crinoids 

of the Siboga Expedition, 1918, p. 3 (in key); Univ. Iowa, Studies in Nat. Hist., vol. 6, 

No. 5, 1921, p. 12 (West Indian and east Atlantic); p. 14 (in key); The Danish Ingolf-Exped., 

vol. 4, No. 5, Crinoidea, p. 38 (range); p. 50 (in key).—Grstin, Zool. Bidrag fran Uppsala, 

vol. 9, 1924, p. 38 (brachial homologies). 

Diagnosis.—A genus of Capillasterinae in which the arms are more than 10 in 
number; all of the division series are 2; the first pinnule is on the second brachial; 
the first syzygy on arms arising from a IJBr axillary is between brachials 1+2 and 
the second is between brachials 3+ 4, or on the inner arms commonly between bra- 
chials 4+5 or 5+6; the brachials beyond the basal are triangular, about as long as 
broad, and the centrodorsal is of moderate size or rather small, with the cirri arranged 
in very irregular rows. 

Geographical range—Krom St. Paul’s rocks off the coast of Brazil northward 
throughout the Caribbean Sea to the Dry Tortugas and Bahamas; from the Canary 
Islands northward to Brittany. 

Bathymetrical range.—From 13 to 1,710 meters. 

Thermal range.—From 8.33° to 21.50° C. 

Remarks.—The genus Neocomatella differs only slightly from Comatella in struc- 
ture, though the general appearance of the individuals of the species of the two 
genera is quite different. 

Neocomatella is a more generalized type than Comatella with fewer arms, more 
elongate brachials, and more slender cirri. In the small abyssal east Atlantic species 
the number of arms is rather constant—about 20—as in the case of the small species 
of Comatella, but in the large American species, which live in shallower water, the 
number of arms is very variable, ranging from 11 to 22 and averaging about 16. 
Some nearly full-grown individuals have only 10 arms. P, is the largest and longest 
pinnule, and, as in Comatella, it is of variable size. The following pinnules may 
decrease regularly in length, or P; may be abruptly smaller and shorter than P,. 

It is interesting to note that in a specimen of Neocomatella pulchella recorded 
herein one of the arms arising from a IJBr series has a pinnule on the first brachial 
and the first syzygy between brachials 2+ 3 as in Capillaster and Nemaster. 


KEY TO THE SPECIES IN THE GENUS NEOCOMATELLA 


a, Cirri stout with 15-21 (usually 18-19) segments of which the longest proximal are about twice as 
long as broad (Caribbean Sea to St. Paul’s rocks; 13-567 m.). 
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b!. No modification of the distal borders of the brachials (Caribbean Sea to St. Paul’s rocks; 

13-560m.)--22-!—- Sef ae eee eee ee Re ee ee pulchella, p. 124. 

b?. Distal edges of the brachials strongly produced and everted, standing out nearly at right 
angles to the axis of the arm (Bahamas to Barbados and Grenada; 122-493 meters) 

alata, p. 142. 

a?, Cirri more slender with 14-15 segments, of which the longest proximal are 4 times as long as 

broad, or even rather longer (Brittany to the Canary Is.; 400-1,710 meters)_ europaea, p. 150. 


NEOCOMATELLA PULCHELLA (Pourtalés) 


Plate 5, Figures 10-12; Plate 6, Figures 13-16; Plate 7, Figure 21; Plate 23, Figure 64 


[See also vol. 1, pt. 1, fig. 233 (ventral view of centrodorsal), p. 247; fig. 416 (basal ray) and fig. 427 
(radial), p. 321; fig. 450 (dorsal view of radial pentagon), p. 353; pt. 2, figs. 3, 4 (centrodorsal 
and radials), p. 6; fig. 186 (lateral view), p. 104; figs. 372, 373 (pinnule tip), p. 243; figs. 600-602 
(comb), p. 309; fig. 782 (adambulacral deposits), p. 366; pl. 1, fig. 955 (radial articular faces) ] 


Antedon meridionalis (part) PourtTatés, Bull. Mus. Comp. Zoél., vol. 5, No. 9, 1878, p. 214 (23° 
32’ N., 88° 05’ W.).—Hartiaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, pp. 442 (bottom 
of page), 443 (correction of Pourtalés). 

Antedon pulchella Pourtaués, Bull. Mus. Comp. Zodl., vol. 5, No. 9, 1878, p. 216 ([West Indies]; 
description).—P. H. Carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 1881, p. 159 (united 
with Antedon alata under the name Actinometra pulchella) —PERRIER, Nouv. archives du mus. 
dhist. nat., Paris, sér. 2, vol. 9, 1886, p. 152 (anatomy; after Carpenter).—A. H. Cuarx, Proce. 
U.S. Nat. Mus., vol. 34, 1908, p. 490 (status of the name); Univ. Iowa, Studies in Nat. Hist., 
vol. 9, No. 5, 1921, p. 6 (history). 

Actinometra, sp. P. H. CarPENTER, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 1881, p. 158 (occurrence in 
the Caribbean; notes). 

Actinometra pulchella P. H. Carpenter, Bull. Mus. Comp. Zoél., vol. 9, No. 4, 1881, p. 159 (notes) ; 
p- 160 (detailed description; Barbados; St. Lucia, 278 fathoms; St. Vincent, 124 fathoms; 
Caribbean Sea 73-278 [?380] fathoms); p. 162 (perisomic plates)—Bxruu, Proc. Zool. Soe. 
London, 1882, p. 533 (listed); p. 535 (specific formula) —P. H. Carpenter, Proc. Zool. Soc. 
London, 1882 (1883), pp. 733, et seq. (discussion of Bell’s method of formulation, with the 
corrected formula; Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 369 (references to Caribbean 
specimens).—Vvon Grarr, Bull. Mus. Comp. Zoél., vol. 11, No. 7, 1883, p. 131 (off Martinique, 
169 fathoms; same, 191 fathoms; off St. Vincent, 146 fathoms; same, 124 fathoms; myzo- 
stomes).—P. H. Carpenter, Challenger Reports, Zoology, vol. 11, pt. 32, 1884, pp. 91, 103, 104, 
109, 337 (Caribbean Sea; topography of disk; digestive tube; anatomy; ovary in disk; arm 
structure) ; pl. 60, fig. 1; pl. 61, fig. 1—von Grarr, Challenger Reports, Zoology, vol. 10, pt. 27, 
1884, p. 20 (myzostomes); p. 54 (Blake stations 210, 224, 269); p. 60 (Blake Sta. 193); p. 74 
(Blake station 294).—Locx1naTon, Standard Nat. Hist., 1884, vol. 1, p. 143 (after Carpen- 
ter).—Prrrigr, Mémoire sur l’organisation et le développement de la Comatule de la Méditer- 
ranée, 1886, p. 104 (anatomy; after Carpenter)——P. H. Carpenter, Ann. and Mag. Nat. 
Hist., ser. 5, vol. 19, 1887, p. 89 (anatomy).—A. Aaassiz, Bull. Mus. Comp. Zodl., vol. 15 
(reprinted as Three Cruises of the Blake, vol. 2), 1888, p. 125, fig. 418, p. 126 (from Carpenter, 
1881).—Braon, Centralbl. f. Bakteriol. u. Parasitenkunde, vol. 3, 1888, pp. 186, 210 (myzo- 
stomes; after von Graff.)—P. H. Carpenter, Challenger Reports, vol. 26, Zoology, pt. 60, 1888, 
p. 804 (Caribbean Sea, 73-278 fathoms); pl. 4, figs. 5, a-c—BatueEr, Quart. Journ. Geol. Soc., 
vol. 45, 1889, p. 169 (6-rayed specimen; after Carpenter, 1888) —Hamann, Jenaische Zeitschr., 
vol. 23 (neue folge 16), 1889, pp. 315, et seq. (anatomy).—P. H. Carrenter, Journ. Linn. Soc. 
(Zool.), vol. 24, 1891, p. 68, footnote (occurs on both sides of the Atlantic) .—Hartiaus, Nova 
Acta Acad. German., vol. 58, No. 1, 1891, p. 93 (70-830 [i. e., 380] fathoms); not of p. 105, 
which is Comatella maculata.—Batrson, Material for the Study of Variation, 1894, p. 437 
(doubtful case of 6 rays; from Carpenter, 1888).—D’Arcy TuHompson, Proc. Roy. Soc. Edin- 
burgh, vol. 22, 1899, p. 322 (range) .—Sprincer, Mem. Mus. Comp. Zodl., vol. 25, No. 1, 1901, 
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p. 51 (comparison with Uintacrinus), p. 88 (range) —Hamann, Bronns Klassen u. Ordnungen 
des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed) —A. H. Cuarx, Smiths. Miscell. Coll., 
vol. 61, No. 15, 1913, p. 78 (of Carpenter, 1888, includes Palaeocomatella difficilis, Neoco- 
matella europaea, and N. atlantica) —Harruaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, 

pp. 280, 281, 413 (=echinoptera); p. 419 (variety of echinoptera); p. 421 Blake stations 193, 

201, 224, 269, 294; myzostomes). 

Comaster alata A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 686 (name alata preferred to 
pulchella, the name used by Carpenter); vol. 34, 1908, p. 268 (specimen with two IBr series 
from a single radial). 

Antedon alata A. H. Cuark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 456 (alata must be used instead 
of pulchella for this species). 

Phanogenia alata A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 35, 1908, p. 124 (listed); p. 126 (specimen 
with an axillary radial). 

Comatella alata A. H. Cuark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 52, pt. 2, 1908, p. 207 
(structure) . 

Comatella pulchella A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue), vol. 52, pt. 2, 1908, 
p. 207 (structure). 

Neocomatella alata A. H. Cuark, Mem. Australian Mus., vol. 4, 1911, p. 708 (anatomy has been 
studied in part); Proce. U. S. Nat. Mus., vol. 43, 1912, p. 389 (discussion, and comparison with 
Comactinia echinoptera); p. 390 (belongs to the Capillasterinae)——H. L. Ciarx, Bull. Lab. 
Nat. Hist. Univ. Iowa, vol. 7, No. 5, April, 1918, p. 6 (Bahama Expedition station 10; off 
Habana, 200 fathoms).—A. H. Cuarx, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, 
p. 38 (range). 

Actinometra echinoptera var. meridionalis-pulchella Harrutaus, Mem. Mus. Comp. Zodl., vol. 27, 
No. 4, 1912, p. 417 (Blake station 287); p. 418 (Barbados, 744-50 fathoms) ; p. 462 (description) ; 
pl. 18, fig. 3. 

Actinometra echinoptera var. pulchella Harttaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, 
p. 419 (discussion); p. 423 (stations 32, 45); pp. 438-462 (detailed account; Barbados, Hassler, 
100 fathoms; Blake stations 249, 259, 241, 277, 273, 290, 296, 298, 294, 299, 287, 232, 231, 224, 
269, 219, 216; off St. Lucia, 13° 52’ N., 61° 07’ W., Capt. Cole; Blake stations 206, 210, 189, 
156, 157, 158, 139, 134, 152, 148; 23° 32’ N., 88° 05’ W.; 25° 33’ N., 84° 21’ W.; between 
Martinique and Dominica, 160-380 fathoms; La Chorrera, Cuba, Corwin; ?locality); p. 447, 
figs. 14, a, b; pl. 18. 

Aclinomeira echinoptera var. carinata-pulchella (part) Hartuaus, Mem. Mus. Comp. Zodl., vol. 
27, No. 4, 1912, p. 416 (Blake station 155). 

Actinometra echinoptera var. aplanata Harruaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, p. 417 
(no locality). 

Actinometra echinoptera var. pulchella subvar. planata Hartiaus, Mem. Mus. Comp. Zodl., vol. 
27, No. 4, 1912, p. 419 (discussion); p. 440 (Blake station 259); p. 442 (Blake station 206; 
13° 52’ N., 61° 07’ W.; St. Lucia, Capt. Cole; Blake stations 210, 158, 134); p. 444 (?locality; 
characters); pl. 18, figs. 8, 11, 13. 

Neocomatella atlantica A. H. Cuark, Smiths. Miscell. Coll., vol. 61, No. 15, 19138, p. 4 (reference to 
specimen in the British Museum; St. Paul’s Rocks, 10-80 fathoms, Challenger; characters of 
the specimen). 

Neocomatella pulchella A. H. Cuark, Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, pp. 9-11 
(occurrence at Barbados); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 38 
(range). 

Diagnostic features.—This species is readily distinguishable from N. europaea by 
its more robust cirri, which are composed of more numerous segments, the longest of 
which are only about twice as long as broad or very slightly longer; it is also much 
larger. The cirri are XV-XXX (but rarely more than XX), 15-21 (usually 18-19); 
the arms are 11-22 (usually about 15) in number, from 100 to 120 mm. in length. 
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This is the only comatulid in the western Atlantic with more than 10 arms, all 
the division series of 2 ossicles, the distal edges of the brachials not produced and 
everted, and a conspicuous comb on the outer portion of the proximal pinnules. 

Description.—The centrodorsal is moderately large and thick, discoidal, with the 
bare polar area flat or slightly convex, usually about 3 mm. in diameter. The cirrus 
sockets are arranged in one and a more or less complete second crowded and irregular 
alternating rows. 

The cirri are XV-X XX (rarely over XX), 15-19 (usually about 18), about 15 mm. 
long. The first 2 segments are very short, the third is about as long as broad or 
nearly so, and the fifth is the longest, twice as long as broad, and a transition segment. 
The sixth segment is rather more than half again as long as broad, and the eighth and 
following are about as long as broad or slightly broader than long. The fifth and 
following segments have the distal dorsal edge everted, forming a straight or slightly 
convex transverse ridge which appears as a blunt spine in lateral view. This ridge 
progressively becomes narrower, at the same time gaining in height, so that the last 
6 or 8 segments are provided with a moderately high terminal dorsal spine which is 
rather blunt and arises gradually from the distal half of the dorsal surface of the seg- 
ment. The opposing spine is low, blunt and inconspicuous, arising from the entire 
dorsal surface of the penultimate segment. The terminal claw is longer than the 
penultimate segment, moderately stout, rather slightly curved. The fourth-sixth 
segments are slightly constricted centrally and have somwehat enlarged ends. 

The ends of the basal rays are visible as small tubercles in the interradial angles. 

The radials are only visible as small triangles over the ends of the basal rays. 
The IBr, are very short, oblong, from four to six times as broad as long, or even 
broader. The [Br, (axillaries) are short and broad, almost or quite triangular, 
about twice as broad as long, or somewhat broader. The IBr, are almost or quite 
wholly united, but are usually separated distally by a narrow U-shaped gap. The 
IBr, are rounded laterally and usually well separated, rarely just in apposition. 
The IIBr series are 2, present on some, rarely on all, of the rays. The IIIBr series 
are 2, not usually present, and when found developed exteriorly in reference to the 
IBr series. 

Arms 11-22 (usually about 15), from 100 to 120 mm. long. First 2 brachials 
short, small, approximately equal in size and similar in shape, slightly wedge-shaped, 
the first interiorly united. These are united by syzygy in arms arising from a IIBr 
axillary, and in the interior arms from a IIIBr axillary. The third and fourth bra- 
chials are similar to the first and second, but oblong, forming a syzygial pair which is 
about as long as broad or slightly broader than long. The fifth brachial is approxi- 
mately oblong, about twice as broad as long, the sixth is wedge-shaped, and the 
seventh and following are triangular, not quite so long as broad, becoming shorter in 
the distal portion of the arm and in the terminal portion wedge-shaped and about 
twice as broad as long. The fourth and following brachials have somewhat promi- 
nent distal ends beset with fine spines. This prominence of the distal ends of the 
brachials usually increases to about the second syzygy, then remains about the same 
to the end of the arms. It is usually slight or moderate in amount; sometimes it is 
practically lacking, sometimes very pronounced. 
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In arms arising from IBr axillaries the first syzygy is between brachials 3+ 4; 
in arms arising from I1Br axillaries the first syzygy is between brachials 1+2, and 
the second on the outer arms is always between brachials 3+4, while on the inner 
arms it is usually between brachials 3+4, though sometimes between brachials 
4+5 or 5+6; rarely this second syzygy is omitted on the inner arms. 

P, is from 15 to 18 mm. long, and is composed of about 45 segments, of which 
the first 5 or 6 are about twice as broad as long, pointed dorsally, and the following 
become gradually less broad and about as long as broad after the tenth. The distal 
comb arises gradually; it is composed of 3 or 4 rudimentary and 16 well-developed 
teeth which are rounded triangular, higher than broad, slightly incurved, well sep- 
arated basally, and about equal in height to the width of the segments which bear 
them. The more proximal teeth are separated basally by a space about equal to 
their own basal width, but this space decreases distally. P, is from 9 to 12 mm. 
long with about 40 segments, and resembles P, but is less stout basally. Ps; is from 
8 to 9 mm. long with 32-35 segments, resembling P, but slightly more slender. P, 
is similar to P; and of about the same length. P; is 6 mm. long, slightly stouter than 
P,, and more evenly tapering, with about 16 segments, of which the first is short 
and the following gradually increase in length, becoming about as broad as long after 
the seventh and about twice as long as broad terminally; this pinnule bears no comb. 
The following pinnules are similar but slowly increase in length, P;, and P,; being 9 
mm. long. The distal pinnules are about 12 mm. long with 24 segments, of which 
the first 2 are very short, the fourth and fifth are about as long as broad, and those 
following gradually become elongated, being about twice as long as broad distally. 

The pinnules in the proximal portion of the arm are more or less carinate dorsally, 
especially in the basal part; this character gradually becomes less and less marked, 
disappearing at the end of the proximal third or half of the arm. 

The disk is naked, or more or less covered with large or small calcareous concre- 
tions. The anal tube is usually subcentral and the mouth submarginal; but either 
the anal tube or the mouth may be quite central in position. 

The color in alcohol is white, straw colored, dark gray, or light or dark brown, 
either plain or more or Jess mixed with dirty lilac. Most of the specimens which I 
have examined are straw colored with a median dorsal line of light brown on the arms. 

This description was drawn from typical specimens in the’ Albatross collection and 
does not take into account extreme and unusual features exhibited by a small 
minority of individuals. These are considered in the discussion following. 

Notes—Among the multibrachiate specimens which Hartlaub referred to this 
form he noted three marked varieties which he designated as pulchella, alata, and 
planata. He remarked that the last is so very different that he was long in doubt 
whether it ought not rather to be considered as a valid species; but he found in the 
collection a few intermediates between it and true pulchella. 

The characters of the variety planata are found in the division series, which are 
broad and flattened, broadly in contact with their neighbors laterally, and broadly 
‘‘wall-sided.” Very young individuals sometimes exhibit not only these features, 
but in addition also have a very large number of arms. The extreme phase of this 
variety was found in a lot which unfortunately had no locality label. Except for the 
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broadened division series they were extremely slender. Hartlaub gives the range 
of the variety planata as 240-560 meters. 

There were 108 specimens in the material studied by Hartlaub, nearly all of 
which were from the Blake collection. Of these 14 were 10-armed and for the most 
part very young. He remarked that the varietal characters of the very young indi- 
viduals are as a rule not pronounced so that the definite assignment of these to one 
or another of the varieties is not possible. 

He mentions as of especial interest some medium-sized 10-armed specimens 
which by their dark brown color and in other ways recalled meridionalis though they 
do not belong to this form since certain pulchella characters are present, and at the 
same station multibrachiate individuals of pulchella were dredged. 

The specimen from the Gulf of Mexico has 11 arms 50 mm. long. 

Of the 4 specimens from Blake station 45Ag., 2 have 10 arms, 1 has 12, and 1 has 
19. One of the 10-armed specimens has an arm length of about 100 mm. The 12- 
armed and the 19-armed specimens are both dark brown with individual arms lighter 
and the cirri white. The arms are smooth dorsally, and the IBr series are free and 
rounded laterally. The cirri have 3 short basal segments. The centrodorsal is large 
and discoidal. 

Hartlaub described 4 rather large 10-armed specimens of pulchella in the restricted 
sense from Blake stations 45Ag. and 32Ag. which were referred by Pourtalés (1878) 
to meridionalis (=Comactinia echinoptera). All 4 of these are a uniform fairly dark 
brown with light or white cirri. One from Blake station 45Ag. has some of the arms 
lighter, though these are always dark at the base. One of those from Blake station 
45Ag. is fairly well preserved. The tips of all the arms are broken off, but some are 
preserved for a length of 90 mm. The first brachials vary in the different specimens 
from almost complete interior contact to complete freedom. With the exception of the 
color and the number of arms these 4 specimens exhibit characters which agree with 
those given in Pourtalés original description. 

Of the 5 specimens from Blake station 32Ag., 2 are of medium size with 10 arms 
and are brown and violet in color. In their color and in the characters of the centro- 
dorsal they strongly recall meridionalis (= Comactinia echinoptera), under which name 
they were recorded by Pourtalés in 1878. Of the other 3 one has 11 arms, one 13, 
and one more than 13, although through breakage the exact number can not be 
determined. These are brown, usually with individual arms darker, and in 2 of them 
the centrodorsal is also dark. The cirri, however, are always light. In the 11-armed 
and in the 13-armed specimens a darker longitudinal stripe can clearly be seen. All 
of the specimens have smooth arms and laterally free and rounded IBr series. As is 
often the case in this species, small synarthrial tubercles are present. 

Of the 3 specimens from Albatross station 2354, 2 have 22 arms and 1 has 19 
arms. 

The specimen from Albatross station 2353 has 20 arms. 

The example from Albatross station 2154 has 17 arms. 

The specimen from Albatross station 2169 has 13 arms. 


Of the 4 specimens from Albatross station 2337, 2 have 12 arms, 1 has 13 arms, 
and 1 has 14 arms. 
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The specimen from Albatross station 2342 has 21 arms. 

Of the 2 specimens from Albatross station 2345, 1 has 11 and one 19 arms. 

The specimen from Albatross stations 2160-2162 is a large 11-armed example. 

The example from Albatross station 2333 has 20 arms. 

From Albatross station 2341 there is a small specimen with 10 arms. 

Of the 2 specimens from Albatross station 2326, 1 is a 13-armed adult and the 
other is a 10-armed young with a central mouth. 

Of the 2 specimens from Albatross station 2320, 3 have 12 and 1 has 18 arms. 

One 13-armed and one 18-armed specimen are from Albatross station 2327. 

The material from off La Chorrera, Cuba, consists of a very small 11-armed 
specimen and fragments of others, with IIBr series. 

From Blake station 139 there is a large specimen with 19 arms. 

Blake station 134 yielded one very fine specimen with between 16 and 20 arms; 
the division series are strongly “‘wall-sided.” 

From Blake station 152 there is a large example with 20 arms. 

The 2 large specimens from Blake station 148 each have 20 arms, which in 1 
are about 80 mm., in the other about 100 mm. in length. The division series and lower 
brachials in both of these are dark brown in color. 

Of the specimens from Blake station 156, 1 has 14 arms about 80 mm. long, 1 is 
large with 19 arms, and 2 have 20 arms; another is medium sized. A young 10-armed 
specimen has an arm length of between 55 and 60 mm. The IBr, are entirely free 
laterally, and laterally rounded. The IBr, (axillaries) have a somewhat excavated 
surface. The brachials are smooth, rounded dorsally, and triangular. The third and 
fourth segments of the proximal pinnules have an unusually strong spinous production. 
This specimen, which was called meridionalis-carinata by Hartlaub, is the young of 
this species. 

From lake station 157 there are 2 specimens with 16-20 arms, and an 11-armed 
young with relatively slender arms. The color is white, with the syzygial pairs 
brownish. The IBr, are free laterally, and the arms are smooth dorsally. The 
centrodorsal is slightly convex. The IBr, (axillaries) are broader than the [Bry. 

Of the 5 specimens from Blake station 158, 3 have 20 arms and 2 have nearly 20 
arms. All are large or medium sized. One of the 20-armed specimens is violet in 
color and has “‘wall-sided”’ division series. 

Of the 4 specimens from Blake station 189, 1 has 19 arms, which were probably 
about 150 mm. long, and 3 are large with 16-20 arms and the division series laterally 
free. 

Of the 4 specimens from between Dominica and Martinique in 292-695 meters, 
2 have apparently 11 arms, 1 has 12 arms, and 1 has between 15 and 20 arms. In 
color they are all dark brown with lighter cirri. The arms in all are smooth dorsally. 
The centrodorsal of all is curious in being rather small, and not discoidal but more or 
less hemispherical. The cirri have 3 short basal segments. The IBr, are always 
free laterally. The elements of the [Br series have in part strongly produced ends 
and a sunken dorsal surface, and the same may be true of the lower brachials; this 
gives the profile of this portion of the animals a scalloped appearance. Bae 

The single small specimen from Blake station 206 has 13 arms and “wall-sided” 
division series. 

97298—31——_10 
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The single specimen from Blake station 210 is of medium size with 18 arms; 
the division series are ‘‘wall-sided.”’ 

Of the 6 specimens brought up by the Investigator from 508 meters off St. Lucia 
5 were examined by Hartlaub; these are of medium size with from 17 to 20 arms. 
One of them has the division series broadly “‘wall-sided.” 

The single example from Blake station 216 has 17 arms; the division series are 
broadly “‘wall-sided.” 

The single example from Blake station 219 which was examined by Hartlaub 
has 17 arms; the division series are laterally free with rounded sides. Two other 
specimens each have 20 arms. 

The single rather small specimen from Blake station 287 has 11 arms, there being 
a single I]Br 2 series present. As shown in Hartlaub’s photograph the outer arm 
arising from the IIBr axillary has the first syzygy between brachials 3+4, while 
the inner arm has syzygies between brachials 1+2 and 3+4. The cirri are slender, 
and according to Hartlaub resemble those of Leptonemaster venustus. The IBr, are 
laterally entirely free. The pinnules of the lower portion of the arms are composed 
of mostly cylindrical segments. The comb on the proximal pinnules is prominently 
developed. The centrodorsal is flat and sharply pentagonal. There are paired 
longitudinal dorsal stripes on the arms. Hartlaub called this specimen meridionalis- 
pulchella. 

Of the 5 specimens from Blake station 296, 3 have from 11 to 15 arms and 2 have 
from 16 to 20 arms. 

From Blake station 277 there are two 10-armed young, one 1l-armed young, 
and one 13-armed specimen of medium size. 

The 13-armed specimen is whitish with a fairly broad yellow longitudinal band 
on the arms and yellowish brown syzygial pairs. The IBr series are broad, and the 
IBr, are for the most part entirely in contact. The arms are smooth dorsally. The 
cirri have 3 short basal segments. 

Four very young 10-armed specimens, 2 from Blake station 269 and 2 from Blake 
station 277, already show variations similar to those seen in the adults. In 3 of these 
the color is already the same as that seen in very many large specimens—white with 
brown bands on the arms and the centrodorsal and the parts immediately adjacent 
brown. One of the specimens from station 269 is uniformly white. 

In spite of their small size the specimens have the IBr, very close together, and 
1 from station 269, which has strong processes on the edges of the brachials, has the 
IBr, already in lateral contact. 

In all the centrodorsal is gently convex. In the cirri only the first 2 segments 
are short, the third and those immediately following being elongate. 

All the 4 specimens agree in having the arms narrow at the base and gradually 
broadening toward the middle. 

Of the 3 specimens from Blake'station 277 or 298, 1 has 15 arms about 65 mm. 
long, 1 has 18 and 1 has 19 arms. 

From Blake station 298 there are 3 specimens, 1 with 20 arms about 75 mm. 
long, all the IIBr series being present; 1 with 15 arms, 3 on each of 3 rays, 4 on 1, and 
2 on the fifth, about 60 mm. long (listed by Hartlaub as having 16-20 arms); and 1 
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with 9 arms and a IIBr axillary bearing 2 arms as yet very small (listed by Hartlaub 
as having 10 arms); this last is light brownish in color and has much elongated cirrus 
segments. 

One of the specimens from Blake station 297 has 14 arms about 80 mm. long. 

Of the specimens from Blake station 294, 1 has 20 arms and 1 has peer een 16 
and 20 arms. 

One of the specimens from Blake station 299 has 19 arms. 

One of the specimens from Blake station 232 has 20 arms. 

The 2 specimens from Blake station 231 included under M. C. Z., 481 have 
between 16 and 20 arms. 

One of the specimens from Blake station 224 has 20 arms. 

Of the specimens from Blake station 269, 2—one with 17 and 1 with 18 arms— 
are small and are remarkable for the breadth of the division series which are in close 
contact laterally and sharply “‘wall-sided.”” Of the other specimens, one has 10, one 
14, and one 19 arms. 

The specimen from Blake station 241 is large, with 20 arms. 

Of the specimens from Blake station 259, 3 are of medium size, 1 is quite young 
with 12 arms, and 1 is small with the rays in close lateral contact and ‘wall-sided.” 

Of 3 specimens from Blake station 249 (M. C. Z., 27) which were not seen by 
Hartlaub, the largest has 15 arms, one IJBr series being developed on each ray, 
which are about 80 mm. long; the other 2 each have 20 arms which are about 50 mm. 
and about 65 mm. long. The individual designated as M. C. Z., 406, has 19 arms. 
Hartlaub noted that among the adult multibrachiate individuals from this station 
some have the IBr, in the closest lateral contact, while some have the IBr, laterallly 
free and with rounded sides. In many the lateral contact is not confined to the IBn, 
but extends to the IBr, (axillary), the IIBr series, and the first brachials, and in some 
of these is accompanied by a sharp flattening of the ossicles against each other. 
Hartlaub specifically mentions the occurrence of the variety planata at this station. 

The specimens from “probably off Grenada” Hartlaub designates as variety 
planata. 

The cotypes of Antedon pulchella, from the ‘‘West Indies,” are two 20-armed 
specimens. 

Four specimens without locality data Hartlaub regarded as especially charac- 
teristic of the variety planata, the characteristic features of which are the slenderness 
and breadth and sharp lateral flattening of the division series and arm bases. 

The centrodorsal is flat and discoidal, with the cirri arranged in a single marginal 
row, XIX in the largest. 

The cirri have only 2 short basal segments. The third-sixth segments are elon- 
gated, the fourth especially so. So far as may be judged from the cirri preserved they 
are rather short; they are composed of about 12 segments, of which the short segments 
in the distal half bear dorsal spines. 

The radials are concealed. The [Br and IIBr series are flattened, and their 
component elements are very short. Because of the very close lateral contact of 
the division series made possible by their sharply flattened sides, and their flattened 
dorsal surface, the division series of the 5 almost horizontally extended rays taken 
together form an almost uniform disk. There are slight synarthrial tubercles. 
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The IBr, (axillaries) are very short and triangular. The apposed edges of the elements 
of the [Br series, and sometimes also of the elements of the IJ Br series, are thickened. 

The 2 best preserved specimens have each 16 arms, both having a single [Br 
series without any IIBr series following. The arms are very slender. On arms 
arising from [Br axillaries the 2 first brachials, through being flattened dorsally and 
having produced lateral borders, have the appearance of the elements of IIBr series. 
But on arms arising from IIBr axillaries the first 2 brachials are not broadened, 
although they are somewhat more flattened than the succeeding brachials. The 2 
first syzygial pairs are about as long as broad; then follow 2 oblong brachials which 
are somewhat shorter than the syzygial pairs, then a wedge-shaped brachial, and 
then a series of triangular brachials of moderate length which on about the twenty- 
seventh pass over again into wedge-shaped brachials. The arms are almost entirely 
smooth, and are rounded dorsally. 

In arms arising from IIBr axillary syzygies occur between brachials 1+2 and 
3+4, then from between brachials 13 +14 to between brachials 18+19 (most com- 
monly from between brachials 13+14 to between brachials 15+16), and distally at 
intervals of 4 or 5, or 3 or 4, muscular articulations. Thesyzygy between brachials 
3+4 may be absent. 

On arms arising from a [Br axillary the first syzygy is between brachials 3+ 4. 

The character of the pinnules agrees with that of the arms. They are slender, 
and the 2 basal segments are in no way remarkable for any broadening. 

P, has about 40 segments which after the tenth become very slender; about 12 
of the distal bear a prominent comb. 

The character of the following pinnules on the same arm side remains the same 
as far as Ps, which is 5 mm. long with 23 segments, the last 12 with prominent teeth. 
P,; becomes very slender and flagellate after the sixth segment. 

From P; onward the flagellate character disappears, and the comb is lacking. 
P; and the 2 following pinnules are about 4mm. long. In these the basal segment is 
smaller than the second. The distal decrease in the size of the segments in these 
pinnules is more gradual than is the case in the pinnules preceding. Spinous keels 
occur only on the third and fourth segments of the pinnules following P3, and are not 
prominent. 

The pinnules in the middle of the arm are about 5 mm. long, slender and flagel- 
late, with 15 segments, of which those from the sixth onward are elongated. 

The color of all the specimens is white. 

The specimen examined from St. Paul’s rocks is large and has 20 arms. The 
distal dorsal edges of the pinnule segments are very strongly everted and produced so 
that the dorsal profile of the pinnule is deeply serrate. The longest cirrus stump 
remaining is 12.5 mm. long and consists of 9 segments, of which the sixth is the longest 
and is slightly over twice as long as broad; the segments following are slightly shorter; 
the sixth and following segments have the distal dorsal edge slightly produced. 

Doctor Hartlaub gave a composite description of the many armed specimens of 
this species which he examined, practically all of which were from the Blake collection. 

He says that the centrodorsal varies in its form from a broad, thick, flat, some- 
times sharply pentagonal disk with 2 marginal rows of cirrus sockets (specimens from 
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Blake stations 45Ag. and 208) to a smaller thinner disk with a single marginal row of 
cirrus sockets (type specimen of variety planata; no locality), and to a smaller somewhat 
convex plate entirely covered with cirri (between Dominica and Martinique, 292-695 
meters). Generally speaking, its size is proportionate to the size and relative develop- 
ment of the individual, but there are exceptions—as, for instance, a specimen with 
15 or more arms from Blake station 32Ag., in which the centrodorsal is quite dispro- 
portionately large. Many of the large centrodorsals are slightly concave in the center 
(Blake stations 208 and 249). Many more of the larger than of the smaller have the 
cirri in an almost everywhere single row. Hartlaub considers this the usual arrange- 
ment of the cirri. A regular single row (as in a specimen marked ‘Locality lost’’) 
is rare, there usually being a partially developed second row. The types of pulchella 
have a small centrodorsal, and in both the specimens the cirri are in 2 rows. In its 
form and in its variations the centrodorsal, according to Hartlaub, resembles that of 
Comactinia echinoptera. 

The cirri are XII-X XXII, averaging XIX. The highest number, XXXII, is in 
a specimen from Blake station 45Ag.; 2 others have XXX and XXVIII, respectively. 
In 2 from Blake station 189 and 1from station 156 there are XXVIII and XXYVII. 

Like the centrodorsal the cirri are variable, although they show a fair degree of 
uniformity, especially in the number and form of their component segments. The 
length and stoutness of the third segment is variable. In different cirri on the same 
individual it may be either long or short; the latter condition is by far the commonest. 
But in some specimens the third segment is almost as long as the fourth. Sometimes 
the fifth and sixth segments instead of the fourth and fifth are the longest, as in a 
19-armed specimen from Blake station 249. 

The usual number of cirrus segments is about 20. The largest number observed 
was 24 (Blake station 241), the lowest 12 (no locality; 14 arms) and 9 (10-armed 
specimen from Blake station 298). 

The longest cirrus measured 28 mm. (Blake station 208), but, on the other hand, 
cirri with a length of about 12 mm. are not rare (Blake stations 155, 156 or 298, and 
277). The longest cirri of the specimens from Blake stations 208 and 241 are markedly 
stout, while the short cirri of the specimen labeled “Locality lost”’ are slender. Some 
specimens from Blake station 269 have rather long slender cirri. Stout cirri are 
apparently much rarer. 

Very characteristic of the cirri are the dorsal spines on the distal segments. 
While these may be only very poorly developed, they are never absent. 

In the great majority of the specimens studied by Hartlaub the division series 
are free laterally, often from the IBr, outward, or at least from the IBr, (axillary) 
outward. This is true in the type specimens of pulchella; but other specimens in 
all other ways similar to these (for instance, those from Blake station 298) have the 
division series in lateral contact. 

The lateral contact of the division series is most pronounced in a series of speci- 
mens which are distinguished by having the division series in very close lateral 
apposition with sharply flattened sides; in this feature, as well as in their very slender 
build, they vary quite widely from the types. These specimens, designated by 
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Hartlaub as variety planata, come from various localities between Santa Cruz and 
Grenada, and there are also some without locality data. 

Intermediates occur between this variety and the typical form, as, for instance, 
a 19-armed specimen from Blake station 249 which is very similar to the variety 
planata but has the IBr series only partially ‘‘wall-sided” and the I1Br series almost 
free with rounded sides. 

A further characteristic of the variety planata, according to Hartlaub, is that, 
in contrast to the usual condition, the IBr series often have an excavated surface 
whereby they appear somewhat wrinkled. But this feature also occurs in specimens 
with the [Br series entirely free laterally; for instance, it is fairly well marked in the 
types of pulchella. 

The IBr series, as well as the I1Br series, are commonly gently convex dorsally 
and rise to a low synarthrial tubercle at the articulation. 

In the great majority of specimens in which the point can be determined the 
radials are only partially visible. But in a 13-armed specimen from Blake station 
277 the radials have the entire distal border free of the centrodorsal. 

In their essential features the II]Br series resemble the IBr series. They are 
rarely in contact with their neighbors on the adjoining rays, but the two series on 
a single ray are often in close contact with each other; at least, close contact between 
the IIBr; on a single [Br axillary is the rule. But as an exception there is a 17- 
armed specimen from St. Lucia in which the IIBr, are wholly free interiorly. 

In the variety planata many of the IIBr series with the sides closely appressed 
and flattened against their neighbors have a marked lateral thickening. 

Entire absence of I]Br series is rare. Hartlaub observed in all only 13 such 
cases, including one specimen the specific identification of which is uncertain. Hart- 
laub was at first of the opinion that the majority of the 10-armed specimens were 
young, but he later came to the conclusion that this idea was not tenable, as among 
the 10-armed examples he found specimens of all sizes. 

In 86 specimens with IIBr series in which the arm number can be made out, 
the average number of the arms is 16.5. Twenty-one have 20 arms, 10 have 19, 
and none over 20; not a single specimen possesses III Br series. 

The form of the arms, which above all else determines the habitus of the indi- 
viduals, is very variable and full of strong contrasts. Hartlaub remarks that greater 
contrasts than those between the arms of the variety alata and those of the variety 
planata with “‘wall-sided’’ division series are scarcely conceivable. In one direction 
we find arms which are narrow at the base and gradually broaden toward the middle 
and are composed of brachials which dorsally bear strong winglike processes, and 
in the other direction we find entirely smooth and uniformly slender arms. Between 
these two extremes there are all possible intermediates. There are also certain 
other features of the brachials which vary between two wide extremes. 

Imbrication of the distal ends of the brachials is almost never, or only in rare 
cases, present, and when it occurs it is only slightly developed. Correlated with 
this is the usually smooth union of the ends of the brachials. 

Among very many specimens Hartlaub found only a single one (from Blake 
station 158) in which there was a gradual, at first very slight, decrease in the width 
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of the arms from the base outward. More frequently specimens are found in which 
all or some of the arms are uniform in width from the base to the middle, as in the 
types of pulchella. 

The arms are best preserved in 2 large specimens from Blake station 189. They 
measure, so far as they are preserved, 100 mm. from the first brachial and the 
missing tip may be estimated to have measured 15 mm., so that the total length 
would have been 115 mm. In a specimen from Barbados (or Montserrat) the arms 
as far as preserved measure 95 mm. and consist of 119 brachials. 

In arms arising from a IBr axillary the first two brachials are short and discoidal 
and are united by synarthry. Then follows the first syzygial pair, which is approxi- 
mately square, then 3 somewhat shorter approximately oblong brachials; with the 
seventh, or at the latest with the ninth, the long series of triangular brachials begins 
which at about the fortieth passes over into short wedge-shaped brachials. The 
first 2 brachials contrast with those following by their greater breadth, especially it 
they lie by the side of a IIBr series on the same [Br axillary, in which case they tend 
to resemble the elements of the I]Br series. The length of the triangular brachials 
is relatively constant. In the variety planata the series is interrupted by wedge- 
shaped syzygial pairs. In the form of the brachials, as well as in the mode of union 
between them the triangular brachials of the pulchella and planata types are similar 
to those of Leptonemaster venustus. 

The arms arising from a ITBr axillary differ from those arising from a [Br axillary 
in that the first 2 brachials, which are syzygially united, are not broadened. 

Specimens with entirely smooth arms are rare. As a rule even in the relatively 
smooth-armed varieties of pulchella and planata there is a certain roughness resulting 
from a slight overlapping of the distal ends of the brachials. 

In arms arising from a IBr axillary the first syzygy is between brachials 3+ 4, or 
rarely between brachials 4+5, and the second is sometimes as early as between bra- 
chials 6+7, though as a rule from between brachials 12+13 to between brachials 
22 +23, most commonly from between brachials 12 + 13 to between brachials 16 + 17. 

In arms arising from a IIBr axillary the first syzygy is between brachials 1 +2 
and the second usually between brachials 3 +4, though sometimes between brachials 
4+5 or 5+6. Occasionally it is omitted, so that the second syzygy occupies the 
position usually taken by the third. This is the case on several arms of a specimen 
from Blake station 158 and on 5 arms of a specimen from Blake station 148. Some- 
times, as in another large specimen from Blake station 158, a syzygy between brachials 
5 +6 immediately follows one between brachials 3+4. The syzygy between brachials 
1+2 is rarely absent, but this occurs on one arm of a specimen from Blake station 148. 

The intervals between the following syzygies are very variable. The greatest 
constancy is found in the variety planata, where the intersyzygial interval is from 
3 to 6 muscular articulations, usually 4 or 5. The conditions in typical pulchella, on 
the contrary, are very diverse. In the dark-brown specimens from Blake station 
45Ag. the intersyzygial interval is not over 5 muscular articulations, most commonly 
3 or 4. On other specimens the usual number is 5 or 6, while on still others it is 
8-10, or even 8-13. The intersyzygial interval often decreases distally. 
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Hartlaub remarked that the character of the pinnules varies with that of the arms 
that bear them. ‘The pinnules range from those with a number of broad segments 
bearing a high spinous carinate process, as in the variety alata, to those in which 
the segments are neither markedly broadened nor bear carinate processes. 

A constant feature is a number of proximal pinnules which decrease in length 
and are slender and flagellate with a more or less extensive comb on their very slender 
and whiplike distal portion. They are composed of short segments which are in 
contact only at one point so that the profile of both edges, but especially the distal, 
is serrate. These pinnules vary rather considerably in their details. The decrease 
in length may be very gradual, or P, may be abruptly shorter than P,. This last 
condition occurs in 2 specimens from Blake station 294, one referable to pulchella, the 
other to alata. 

The length of these pinnules naturally is proportionate to the size of the animal, 
though it varies in individuals of approximately the same size. Thus P, in the 12- 
armed brown specimen from Blake station 45Ag. is quite 20 mm. long with about 
50 segments, while the length of the same pinnule on an even larger specimen from 
Blake station 148 is only 17 mm., and the pinnule is composed of only about 40 
segments. 

The comb of P, has 15-20 teeth, of which the points may be sharp or blunted. 
Traces of a comb are sometimes to be made out as far as P;, while on other specimens 
the combs do not extend beyond P;. But the comb on P; may have as many as 
about 14 teeth without the following pinnules having the slightest suggestion of a 
comb. 

In the variety planata P; is usually without a comb. 

Hartlaub notes that the form of the pinnule segments recalls that seen in Comac- 
tinia meridionalis. In different specimens the lateral processes and the amount of 
the development of spines is variable. The brown 12-armed specimen from Blake 
station 45Ag. has the segments of the first 12 pinnules on each side of the arm, except 
for the first 2, with stout carinate processes bearing a few large spines. There are 
spines also on the segments of the following pinnules, but the processes are only 
slightly developed. 

The relatively smoothest pinnules are found in the variety planata. The proc- 
esses here are limited to the second and third segments of the lower pinnules, there 
being on the following segments instead of them a small group of spines. The 
spines are minute and only visible under a strong magnification. 

The distal pinnules are only moderately long. 

The pinnules are commonly united by a membrane which incloses their basal 
segments and extends outward from these. This webbing of the pinnules is most 
developed in the variety alata and is absent in the variety planata. It is very variably 
developed in true pulchella. 

In the largest specimens the disk has a diameter of from 16 to 18 mm. It is 
sometimes entirely covered with thick calcareous nodules, and sometimes naked, or 
only beset with conical calcareous papillae on the anal tube. 

Sometimes in the variety alata the whole anal area as far as the anal opening is 
covered with large calcareous warts, while in the other interradial areas these are 


A MONOGRAPH OF THE EXISTING CRINOIDS 137 


more scattered. This is the case in a specimen of pulchella from Blake station 32Ag. 
In this the warts are not entirely calcified, containing only small calcareous spicules. 

The form of these processes on the disk may be, instead of wart-like, papillose or 
even villous. There are few or none of these in the variety planata. 

In color, as preserved in alcohol, 2 specimens of pulchella from Blake station 158 
are violet. Some from Blake station 45Ag. and from between Martinique and 
Dominica in 292-695 meters are uniform dark brown. Many specimens of pulchella 
are pure white, and all the specimens of the variety planata are uniform brownish 
white. 

Very characteristic of this species is the common occurrence of dark cross bands 
on the arms which are usually confined to the syzygial pairs, but which sometimes 
extend over all the brachials between 2 syzygies. Sometimes the proximal portion 
of the animal as far as the third brachial is dark brown, contrasting sharply with the 
lighter arms and the very light cirri. 

In most specimens of the variety alata and in many of pulchella the arms carry 
dorsal longitudinal stripes. 

In size, pulchella, according to Hartlaub, reaches an arm length of 150 mm. 
He believes that alata scarcely reaches so large a size. The variety planata is much 
smaller, the arms not exceeding 60 mm. in length. t 

Abnormal specimens.—Dr. P. H. Carpenter (Challenger Report, 1888, p. 27; 
cited by Bather, 1889, and Bateson, 1894) mentioned ‘‘a 6-rayed form” of this species, 
of which he says: 

The disc is unfortunately concealed, so that the symmetry of the ambulacra cannot be made 
out. But I am rather inclined to think from the appearance of the centro-dorsal that it has the 
usual pentamerous symmetry, one of the radials being rather larger than its fellows and also axillary: 
so that it bears two small rays, as sometimes happens in Allagecrinus. 

Hartlaub says that he did not find this specimen; but it was in the material 
returned by him; it is among the 5 specimens from Blake station 156 included in 
M. C. Z., 483. 

One of the radials is slightly enlarged and axillary, and is followed by 2 IBr 
series with, as usual, 2 elements each. 

In a 10-armed specimen from Blake station 45Ag. one of the IBr axillaries bears 
2 arms, in both of which the first 2 brachials are united by syzygy. The arm on the 
right has the next syzygy between brachials 3+ 4, while that on the left has the next 
syzygy between brachials 16+17. A still more extraordinary feature is that the [Br 
axillary bears 2 pinnules, one on either side. Hartlaub suggests that we must assume 
a fusion between the [Br axillary and the first 2 brachials on each arm. 

In the best preserved specimen from Blake station 45Ag. there are on one arm 
syzygies between brachials 2+3 and4+5. The first pinnule is on the outer side of the 
epizygal of the first syzygial pair. The first brachial is very long, longer than either 
syzygial pair, and Hartlaub suggests that it represents 2 brachials which are fused into 
one. 


138 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


On one of the outer arms from a IIBr axillary in a specimen from Albatross 
station 2353 the first brachial bears a pinnule, and there is a syzygy between brachials 
2+3 as in Capillaster. 

Localities —Gulf of Mexico (1, M. C. Z., 26). 

Blake station 45Ag.; northwest of the Dry Tortugas, Fla. (lat. 25° 33’ 00’ N., 
long. 84° 21’ 00’’ W.); 185 meters; bottom temperature 16.5° C.; 1877-78 [Hartlaub, 
1912] (4, M. C. Z., 460). 

Blake station 32Ag.; northern part of the Yucatan Bank (lat. 23° 32’ 00” N., 
long. 88° 05’ 00’’ W.); 174 meters; 1877-78 [Pourtalés, 1878; Hartlaub, 1912] 
(5, M. C. Z., 459). 

Albatross station 2354; off northwestern Cuba (lat. 20° 59’ 30’’ N., long. 86° 23’ 
45’ W.); 238 meters; January 22, 1885 (3, U.S.N.M., 34464, 34474). PI. 6, figs. 14-16. 

Albatross station 2353; off northwestern Cuba (lat. 20° 59’ 00’’ N., long. 86° 
23’ 00’ W.); 305 meters; bottom temperature 17.11° C.; January 22, 1885 (1, 
U.S.N.M., 34463). 

Albatross station 2154; off Habana, Cuba (lat. 23° 10’ 16’’ N., long. 82° 22’ 54’” 
W.); 567 meters; temperature 15.33° C.; April 30, 1884 (1, U.S.N.M., 34478). 

Albatross station 2169; off Habana, Cuba (lat. 23° 10’ 28’ N., long. 82° 20’ 27’’ 
W.); 143 meters; May 1, 1884 (1, U.S.N.M., 34479). 

Albatross stations 2337; off Habana, Cuba (lat. 23° 10’ 39’’ N., long. 82° 20’ 21”” 
W.); 364 meters; coral bottom; January 19, 1885 (4, U.S.N.M.). 

Albatross station 2342; off Habana, Cuba (lat. 23° 10’ 39’’ N., long. 82° 20’ 21’’ 
W.); 369 meters; January 19, 1885 (2, U.S.N.M., 34465, 34600). 

Albatross station 2348; off Habana, Cuba (lat. 23° 10’ 39’” N., long. 82° 20’ 21’’ 
W.); 386 meters; January 20, 1885 (1, U.S.N.M., 34473). 

Albatross station 2345; off Habana, Cuba (lat. 23° 10’ 40’” N., long. 82° 20’ 15’” 
W.); 337 meters; January 20, 1885 (2, U.S.N.M., 34476). 

Albatross stations 2160-2162; off Habana, Cuba (lat. 23° 10’ N., long. 82° 20’ W.); 
223-304 meters; April 30, 1884 (1, U.S.N.M., 34469). 

Albatross station 2333; off Habana, Cuba (lat. 23° 10’ 36’ N., long. 82° 19’ 12’ 
W.); 309 meters; January 19, 1885 (1, U.S.N.M., 34472). 

Albatross station 2341; off Habana, Cuba (lat. 23° 11’ 00’’ N., long. 82° 19’ 06’ 
W.); 261 meters; January 19, 1885 (1, U.S.N.M., 34470). 

Albatross station 2326; off Habana, Cuba (lat. 23° 11’ 45’ N., long. 82° 18’ 54/’ 
W.); 357 meters; temperature 16.67° C.; January 17, 1885 (2, U.S.N.M., 34475). 

Albatross station 2320; off Habana, Cuba (lat. 23° 10’ 39’ N., long. 82° 18’ 48”’ 
W.); 238 meters; January 17, 1885 (6, U.S.N.M., 34462, 34466, 34467, 34468). Pl. 5, 
fig. 10; pl. 7, fig. 21. 

Albatross station 2327; off Habana, Cuba (lat. 23° 11’ 45’” N., long. 82° 17’ 54’ 
W.); 333 meters; January 17, 1885 (2, U.S.N.M., 34471). 

Albatross station 2322; off Habana, Cuba (lat. 23° 10’ 54”” N., long. 82° 17’ 45” 
W.); 210 meters; January 17, 1885 (2, U.'S.N.M., 34599). 

Albatross stations 2319-2350; off Habana, Cuba; 60-510 meters; January 17-20, 
1885 (3, U.S.N.M., 34477, 34891). 
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Corwin station 2P, May 24, 1867, or 4P, May 29, 1867; 1.6 miles from La 
Chorrera, near Habana, Cuba; 493 meters [Hartlaub, 1912] (1 +,M.C. Z., 461, 462)2 

University of Iowa’s Bahamas expedition station 10; off Habana, Cuba; 366 
meters [H. L. Clark, 1918] (2, U. L.). 

Albatross; off Habana, Cuba; 1886 (3+, U.S.N.M., 34625, 34890, 36269). 
Pl. 5, fig. 12. 

Blake station 139; off Mount Eagle, Santa Cruz (lat. 17° 46’ 45” N., long. 64° 
48’ 50’ W.); 398 meters; temperature 10.56° C.; coarse sand; January 7, 1879 
{Hartlaub, 1912]. 

Blake station 134; off Frederickstadt, Santa Cruz (lat. 17° 37’ 15’ N., long. 
64° 48’ 20’’ W.); 454 meters; temperature 12.50° C.; January 5, 1879 [Hartlaub, 
1912] (2, M. C. Z., 463, 464). 

Blake station 152; off St. Christopher (St. Kitts) (lat. 17° 12’ 08’” N., long. 
62° 41’ 10’ W.); 223 meters; temperature 19.72° C.; January 15, 1879 [Hartlaub, 
1912] (i, M. C. Z., 465). 

Blake station 148; off St. Kitts (lat. 17° 17’ 12’’ N., long. 62° 46’ 43”” W.); 380 
meters; temperature 12.89° C.; January 14, 1879 [Hartlaub, 1912] (3, M. C. Z., 
192, 403). 

Blake stations 155, 156 (both these stations have the same data); off Montserrat 
(lat. 16° 41’ 54’ N., long. 62° 13’ 24’’ W.); 161 meters; temperature 20.56° C.; 
January 16, 1879 [Hartlaub, 1912] (7, M. C. Z., 405 [part], 449, 483). 

Blake station 157; off Montserrat; 220 meters; January 16, 1879 [Hartlaub, 
1912] (3, M. C. Z., 189, 472). 

Blake station 158; off Montserrat; 271 meters; January 16, 1879 [Hartlaub, 
1912] (5, M. C. Z., 471). 

Blake station 189; off Dominica (lat. 15° 18’ 05’’ N., long. 61° 24’ 23” W.); 
153 meters; temperature 20.83° C.; fine sand and mud; January 29, 1879 [Hartlaub, 
1912] (4, M. C. Z., 186, 475). 

Blake; off Dominica and Martinique; 183-512 meters; 1879 (4, M. C. Z., 469). 

Cable repair ship Investigator; between Dominica and Martinique; 292-695 
meters; Capt. E. Cole, 1879 [Hartlaub, 1912]. 

Blake station 193; off Martinique (lat. 14° 43’ 48’’ N., long. 61° 11’ 25’” W.); 
309 meters; temperature 10.56° C.; shells, sand, and dark mud; February 5, 1879 
[von Graff, 1883, 1884; Hartlaub, 1912] (1, M. C. Z., 466). 

Blake station 206; off Martinique (lat. 14° 26’ 18’’ N., long. 60° 55’ 00’’ W.); 
310 meters; temperature 9.44° C.; fine sand; February 10, 1879 [Hartlaub, 1912] 
(1, M. C. Z., 468). 

Blake station 210; off Martinique (lat. 14° 29’ 10’’ N., long. 61° 05’ 47’’ W.); 
349 meters; rough bottom; February 12, 1879 [von Graff, 1883, 1884; Hartlaub, 
1912] (1, M. C. Z., 467). 

2 These specimens are labeled simply ‘‘La Chorrera, 250 fathoms” (461) and ‘‘off La Chorrera”’ (462). They could, however, 
only have come from the Corwin collection. 

The U.S. Coast Survey steamer Corwin in connection with a survey for a telegraph cable between Key West and Habana in 
1867 under the direction of Count Pourtalés occupied 4 stations between May 17 and May 29; on the latter date yellow fever broke 
out on board and the cruise came to an abrupt end. At 2 of the stations, 2P and 4P, the locality was the same and the depths 


identical. The published records show the depth as 270 fathoms (493 meters) instead of 250 fathoms (457 meters) as given on the 
labels with the specimens. 
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Blake station 201 [Hartlaub, 1912]. This station was given by error for station 
210 above. 

Cable repair ship Investigator; off St. Lucia (lat. 13° 52’ N., long. 61° 07’ W.); 
508 meters; Capt. E. Cole, 1879 [P. H. Carpenter, 1881; Hartlaub, 1912] (6, M.C. Z., 
193, 476). 

Blake station 216; off St. Lucia (lat. 13° 51’ 45’’ N., long. 61° 03’ 30’ W.); 
280 meters; temperature 12.50° C.; fine sand; February 15, 1879 {Hartlaub, 1912] 
(1, M. C. Z., 478). 

Blake station 219; off St. Lucia (lat. 13° 49’ 50’” N., long. 61° 03’ 50’” W.); 
276 meters; temperature 13.89° C.; gray sand; February 15, 1879 [Hartlaub, 1912] 
(3, M. C. Z., 28, 477). 

Blake station 290; off Barbados (lat. 13° 11’ 54’” N., long. 59° 38’ 45”” W.); 
133 meters; temperature 21.50° C.; coral, sand, and shells; March 9, 1879 [Hartlaub, 
1912]. 

Blake station 287; off Barbados (lat. 13° 11’ 25’’ N., long. 59° 38’ 20” W.); 
14-91 meters; coral, sand, and broken shells; March 8, 1879 [Hartlaub, 1912]. 

Blake station 296; off Barbados (lat. 13° 05’ 24’” N., long. 59° 38’ 45” W.); 
155 meters; temperature 16.39° C.; hard bottom; March 10, 1879 {Hartlaub, 1912] 
(5, M. C. Z., 487). 

Blake station 277; off Barbados (lat. 13° 03’ 55’’ N., long. 59° 38’ 25’” W.); 
194 meters; temperature 14.44° C.; coral bottom; March 5, 1879 [Hartlaub, 1912] 
(4, M. C. Z., 485). 

Blake stations 277 (above) and 298 (below) (3, M. C. Z., 25). 

Blake station 298; off Barbados (lat. 13° 03’ 28’’ N., long. 59° 37’ 40’’ W.); 
220 meters; temperature 16.11° C.; rock bottom; March 10, 1879 [Hartlaub, 1912] 
(6, U.S.N.M., 34481; M. C. Z., 404). PI. 5, fig. 11; pl. 6, fig. 13. 

Blake station 297; off Barbados (lat. 13° 02’ 36’’ N., long. 59° 37’ 45’’ W.); 
225 meters; temperature 13.61° C.; rock bottom; March 10, 1879 (6, M. C. Z., 190, 
405). 

Blake station 294; off Barbados (lat. 13° 14’ 18’’ N., long. 59° 40’ 10’ W.); 
249 meters; temperature 12.50° C.; hard bottom; March 9, 1879 [von Graff, 1884; 
Hartlaub, 1912] (3, M. C. Z., 484). 

Blake station 299; off Barbados (lat. 13° 05’ 00’ N., long. 59° 39’ 40’” W.); 
256 meters; temperature 13.61° C.; coral and broken shell; March 10, 1879 [Hartlaub, 
1912] (3, M. C. Z., 191, 488). 

Blake station 273; off Barbados (lat. 13° 03’ 05’’ N., long. 59° 36’ 18’” W.); 
188 meters; coral and broken shells; March 5, 1879 [Hartlaub, 1912]. 

Hassler; off Sandy Bay, Barbados; 183 meters; December 29-30, 1871 [P. H. 
Carpenter, 1881; Hartlaub, 1912]. 

Blake station 232; off St. Vincent (lat. 13° 06’ 45’’ N., long. 61° 06’ 55’’ W.); 
160 meters; temperature 16.67° C.; coral bottom; February 21, 1879 [Hartlaub, 1912] 
(13, M. C. Z., 188, 482). 





' On her voyage from Boston to San Francisco in 1871-72 the Hassler occupied 8 stations (217P-224P; original Nos. 1-8) off 


Sandy Bay, Barbados, on December 29 and 30, 1871, four on each day. The depths varied from 31 to 183 meters. The records of 
the separate stations have not been preserved. 
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Blake station 231; off St. Vincent (lat. 13° 12’ 10’’ N., long. 61° 17’ 18’ W.); 
173 meters; temperature 16.39° C.; sand and broken shells; February 20, 1879 [Hart- 
laub, 1912] (2, M. C. Z., 481). 

Blake stations 231 (above) and 224 (below) (6, M. C. Z., 24). 

Blake station 224; off St. Vincent (lat. 13° 06’ 36’’ N., long. 61° 12’ 45’’ W.); 
209 meters; temperature 13.89° C.; coral bottom; February 18, 1879 [von Graff, 
1884; Hartlaub, 1912] (2, M. C. Z., 480). 

Blake station 223; off St. Vincent (lat. 18° 08’ 24’” N., long. 61° 13’ 50’” W.); 
267 meters; temperature 13.33° C.; fine black sand; February 18, 1879 [von Graff, 
1883]. 

Blake station 269; off St. Vincent (lat. 13° 07’ 55’’ N., long. 61° 05’ 36’’ W.); 
227 meters; temperature 14.17° C.; coral bottom; March 3, 1879 [P. H. Carpenter, 
1881; von Graff, 1883, 1884; Hartlaub, 1912] (27, M. C. Z., 187, 479). 

Blake station 241; off Carriacou (lat. 12° 28’ 22’’ N., long. 61° 32’ 18’’ W.); 
298 meters; temperature 11.67° C.; sand and coral; February 24, 1879 [Hartlaub, 
1912] (1, M. CG. Z., 474). 

Blake station 259; off Grenada (lat. 12° 03’ 15’’ N., long. 61° 46’ 25’” W.); 291 
meters; temperature 11.95° C.; sand and ooze; February 28, 1879 [Hartlaub, 1912] 
(5, M. C. Z., 470, 491). 

Blake station 249; off Grenada (lat. 11° 48’ 15’’ N., long. 61° 48’ 45’ W.); 479 
meters; temperature 8.33° C.; coarse sand; March 1, 1879 [Hartlaub, 1912] (80, 
U.S.N.M., 22457, 34480; M. C. Z., 27, 185, 406, 490). 

“Probably off Grenada; label lost.” (4, M. C. Z., 492.) 

West Indies [Pourtalés, 1878] (2, M. C. Z., 494). 

Caribbean Sea; 133-508 (?695) meters [P. H. Carpenter, 1881, 1888]; same, but 
incorrectly quoted as 128-695 meters [Hartlaub, 1891]. 

No locality (but somewhere in the Caribbean Sea) [Hartlaub, 1912] (1, M. C. Z., 
489). 

Challenger; St. Paul’s rocks; 18-146 meters; August 1873 [P. H. Carpenter, 1888; 
A. H. Clark, 1913] (1, B. M.). 

Geographical range.—Caribbean Sea, northward to the Yucatan Bank and the 
Dry Tortugas and southward to St. Paul’s rocks, 

Bathymetrical range—From 91 (214) to 567 (2695) meters; most abundant be- 
tween 150 and 400 meters. The average of 57 records is 277 meters. 

Thermal range.—From 8.33° C. to 21.50° C. Of the 29 records 19 are between 
12° and 18° C., with 6 below and 4 above. The average of the 29 records is 14.61° C., 
or within half a degree of the mean (14.91°) between the 2 extremes. 

Occurrence.—This species is an inhabitant of rough bottoms, especially coral 
bottoms with their interspaces of coral sands and broken shells and a sprinkling, in 
the Antilles, of volcanic ash. 

Remarks.—Stalked barnacles of the genus Scalpellum are frequently found on 
the cirri of this species. In the material examined they occur at Blake stations 
32Ag., 148, 155-156, 219, 277, 298, 231, 224, and 241. 

These stations range from the Yucatan Bank to Carriacou with depths of 161- 
298 (averaging 213) meters, and temperatures of 11.67°-20.56° C. (averaging 


15.28° C.). 
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History.—This species was originally described by Count Pourtalés in 1878 from 
2 specimens (M. C. Z., 494) each with 20 arms from the Blake collection, but of which 
the original label had been lost. 

In 1881 Dr. P. H. Carpenter wrote that it had been obtained by the Blake 
at 29 stations in the Caribbean Sea in 1878-79, and once in the previous season, the 
Hassler had dredged it off Barbados, and it had been found by the Investigator off 
St. Lucia and also on the Martinique-Dominica cable. 

Carpenter united under the name pulchella both the Antedon alata and the 
Antedon pulchella described by Pourtalés, preferring the Jatter name because the 
former refers to a feature, the perisomic webbing of the pinnules, which, though very 
marked in some individuals, is barely traceable in others. 

In his original description Pourtalés compared Antedon pulchella only with 
A. [Crinometra] granulifera, the description of which is inserted between that of 
A. alata and that of A. pulchella, and he seems not to have noticed the close affinity of 
the 2 last. It was quite natural that he should have done this, for on casual exami- 
nation granulifera, with its granular ornamentation, is intermediate in appearance 
between the highly ornate alata and the smooth pulchella. 

Carpenter’s redescription of pulchella is based upon specimens of both pulchella 
and alata. 

In 1883 von Graff in his report upon the myzostomes of the Blake expedition 
gave a number of definite localities for this species, and in the following year Carpenter 
published various notes on its anatomy, while von Graff repeated the locality records 
in connection with his report on the Challenger myzostomes. 

In 1908 I wrote that the name alata must be used for this species instead of 
pulchella since it has page priority, and also since pulchella is preoccupied. But 
according to the accepted rules of nomenclature page priority is without significance 
in this connection, while, although it is true that the name pulchella occurs previously 
in the genus Antedon, Ganymeda pulchella of Gray, 1834, being one of the synonyms 
of Antedon bifida, the combination Antedon pulchella was never used before so that 
pulchella as the name for this species is perfectly valid. 

No additional information regarding this species was forthcoming until 1912 
when Hartlaub’s memoir on the Blake comatulids appeared. He considered this 
form merely as a variety of echinoptera, and recorded the specimens under several 
different varietal and subvarietal names. 

Except in the publications relating to the cruise of the Blake in 1878-79 this 
species has been only once recorded, 2 specimens having been secured off Habana, 
Cuba, by the University of Iowa’s Bahama expedition in 1893, as stated by Dr. Hubert 
Lyman Clark in 1918. 

NEOCOMATELLA ALATA (Pourtals) 
Plate 7, Figure 22 
{See also vol. 1, pt. 2, fig. 792 (adambulacral deposits), p. 372] 
Antedon alata Pourtauis, Bull. Mus. Comp. Zodl., vol. 5, No. 9, 1878, p. 215 (Barbados, 100 

fathoms; Hassler; description) —P. H. Carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 1881, 

p. 159 (united with pulchella); p. 160, last two footnotes (differential characters).—BELL, 

Proc. Zool. Soc. London, 1882, p. 532 (listed).—P. H. CarpPEenTER, Proc. Zool. Soc. London, 


1882 (1883), p. 746 (synonym of pulchella)—A. H. Cuark, Univ. Iowa, Studies in Nat. Hist., 
vol. 9, No. 5, 1921, p. 6 (history). 
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Actinometra pulchella (part) P. H. Carpenter, Bull. Mus. Comp. Zoél., vol. 9, No. 4, 1881, p. 160 
(the rough armed specimens, and those from Blake station 269 mentioned in the second 
footnote). 


Actinometra alata Harttaus, Mem. Mus. Comp. Zoél., vol. 27, No. 4, 1912, pp. 280, 281, 413 
(=echinoptera). 

Actinometra echinoptera var. pulchella subvar. alata Harruaus, Mem. Mus. Comp. Zodl., vol. 27, 
No. 4, 1912, p. 419 (discussion); p. 440 (Blake stations 249, 106, 277, 298, 294, 224, 269); pl. 18, 
figs. 9 (part), 10, 14, 15, 16. 

Neocomatella ornata A. H. Cuark, Proc. Biol. Soc. Washington, vol. 30, 1917, p. 63 (detailed de- 
scription; Albatross station 2321). 

Neocomatella alata A. H. Cuark, Univ. Iowa, Studies in Nat Hist., vol. 9, No. 5, 1921, pp. 9-11 
(oceurrence at Barbados); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 38 
(range). 

Diagnostic features.—The distal edges of the brachials are produced and everted, 
standing out almost at right angles to the axis of the arm, and are bordered with 
rather coarse spines; this modification of the distal edges of the brachials increases 
from the second to the eighth after which it is very conspicuous. When this is well 
developed the profile of the arms recalls that of the arms in the more carinate varie- 
ties of Tropiometra picta. 

Description The centrodorsal is discoidal, with a broad, flat, finely pitted 
polar area 4 mm. in diameter. 

The cirri are XIX, 19-21, about 20 mm. long. The first segment is very short, 
the second is somewhat longer, the third is about as long as broad, and the fourth 
and fifth are the longest, about twice as long as broad, the fifth being slightly longer 
than the fourth. The fifth is a transition segment, proximally dull, like the preced- 
ing, but highly polished in its distal fourth. The sixth segment is about as long as 
the fourth, and those following gradually decrease in length, becoming about as long 
as broad on the eighth or ninth and beyond slightly broader than long. The transi- 
tion and following segments have the distal dorsal edge prominent. After the 
seventh the dorsal side rises evenly from the base to the tip so that the segments are 
trapezoidal in lateral view, which gives the cirri a serrate dorsal profile. After the 
eleventh segment the proximal half of the dorsal side becomes rather less produced, 
but the distal half rather more so, so that in lateral view there appears to be a low, 
broadly rounded dorsal spine on each segment which arises from somewhat more than 
the distal half of the dorsal surface. In the more compressed distal segments the 
produced distal dorsal edge, at first crescentic in end view, becomes narrower, but 
does not lose in height, so that it changes to rounded triangular and, as less of the 
dorsal surface is involved, appears tubercular. A faint median carination is traceable 
on the distal half of the later segments. The opposing spine is very low, median in 
position, involving the entire surface of the penultimate segment, rather slender and 
moderately curved. 

The ends of the basal rays are just visible in the angles of the calyx. 

The radials are only slightly visible in the interradial angles over the ends of the 
basal rays. The IBr, are exceedingly short and bandlike, in lateral apposition for 
rather more than their basal half, but separated by a U-shaped gap distally. The 
IBr, (axillaries) are broadly pentagonal, approximately twice as broad as long, with 
the lateral edges about as long as those of the IBr,. The IJBr series are 2. The 
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IBr, and the elements of the IIBr series are rounded dorsally and laterally, and 
entirely free laterally. The synarthrial tubercles are broad and low, though rather 
noticeable. 

There are 19 arms in the type specimens of ornata, which are about 120 mm. 
long. The first 2 brachials are similar in size and shape, slightly wedge-shaped with 
the longer side outward, and about twice as broad as the exterior length. The first 
brachials, like the IIBr,, are united interiorly for nearly their entire length. The 
second, like the II1Brs, are usually interiorly in apposition with their neighbors, though 
not united to them. The first syzygial pair (composed of brachials 3+4) is about as 
long as broad. The fifth and sixth brachials are oblong, about twice as broad as 
long, and those following become very oblique and after the eighth or ninth triangular, 
about as long as broad, later wedge-shaped, and somewhat less oblique distally. The 
terminal portion of the arms is not preserved. The elements of the [Br and IIBr 
series and the first 2 brachials have the dorsal surface thickly covered with small 
shallow pits. The distal edge of the second brachial is everted and somewhat promi- 
nent, tending to form a rounded distal dorsal prominence which is thickly beset with 
small spines. This condition rapidly becomes intensified distally, the brachials after 
the eighth having strongly produced distal ends which are armed with a frill of rather 
coarse spines, these produced distal ends standing out nearly perpendicularly to the 
axis of the arm. With the gradual narrowing of the arm distally this eversion of the 
distal ends of the brachials gradually narrows, but does not increase in height, so 
that on the later brachials it appears as a laterally oblong distal tubercle with the 
summit thickly studded with small spines standing vertically outward and reaching 
in height rather more than half the ventrodorsal width of the brachials. In lateral 
view these tubercles appear as rounded distal spines, the general effect being the 
same as in the more carinate varieties of 7ropiometra picta. 

Syzygies occur between brachials 1+2, and always between brachials 3+ 4; the 
next syzygy from between brachials 13+14 to between brachials 18+19, though it 
is mostly between brachials 17+18. The distal intersyzygial interval appears to be 
from 6 to 8 muscular articulations. The syzygies are exceedingly difficult to detect, 
as the perisome covering the dorsal surface of the brachials is somewhat swollen and 
opaque, thus masking the structure beneath. 

P, is about 15 mm. long, much stouter basally than those succeeding, but taper- 
ing with moderate rapidity and slender and flagellate in its distal two-thirds. It is 
composed of about 40 segments, which at first are about twice as broad as long, more 
or less rhombic with the corners cut away, but become about as long as broad and 
squarish after the tenth. The terminal comb is long and arises gradually; it is com- 
posed of 25 teeth, which at first are low and after the fifth become bluntly triangular, 
higher than broad at the base, about as high as the lateral width of the segments 
bearing them; their apices lean somewhat distally. In the distal part of the pinnule 
the shape changes somewhat, the last 9 teeth being much more rounded distally, 
erect, and slightly shorter. The teeth are slightly recurved. P, is 8 mm. long, 
much more slender than P; basally and with fewer segments, but otherwise similar 
to it and with a similar comb. The following pinnules gradually decrease in length 
to P, which is 6 mm. long with a rather small comb. P, is rather stouter than P;, 
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which resembles the pinnules preceding, and P; and the following pinnules are stouter 
still, though slender in the distal half. This stoutness persists in the succeeding pin- 
nules, though in the distal pinnules it is less in extent, occupying only about one- 
third of their length. The genital pinnules are about 6 or 7 mm. long, stout basally 
but evenly tapering and becoming slender in the distal half. They are composed of 
16 segments, of which the first 3 are twice as broad as long, the fourth is somewhat 
smaller and proportionately slightly longer, the fifth or sixth is about as long as 
broad, and the distal are more than twice as long as broad. The distal pinnules are 
10 mm. long, with the basal segments large, much broader than long, and those fol- 
lowing becoming gradually narrower and proportionately shorter, after the fifth or 
sixth about as long as broad, and slender and rather more than twice as long as broad 
distally. The surface of the pinnule segments is rough, and the ends are always 
more or less spinous. The distal dorsal surface is usually studded with small spines, 
but is never produced or carinate. 

The color in alcohol is white. 

Notes—Hartlaub remarked that all the specimens belonging to the variety 
alata have rather slender cirri. 

He further noticed that the amount of eversion of the distal ends of the brachials 
is variable, and that all intergradations are to be found between specimens with very 
high processes on the lower brachials and those with smooth arms. Also there are 
many intergrades between individuals with broad and stout arms and those with 
narrow and slender arms. 

In alata the brachials are more closely united than in pulchella, or than in the 
variety called by Hartlaub planata. Except for the everted processes standing up 
at right angles to the axis of the arm, the brachial articulations are smooth. These 
everted processes occupy a sharply delimited region on the distal border of the 
brachials; only very rarely do they pass gradually onto the sides so that the rest of 
the edge of the brachial is roughened. 

A feature which Hartlaub considered as especially characteristic of alata is the 
commonly observed broadening of the arms toward the middle, although in this 
exceptions occur. In many specimens the arms are at first very narrow, but toward 
the middle they broaden to a most extraordinary degree. This has a pronounced 
effect on the general appearance of the animal. 

In alata the position of the syzygies varies in different individuals quite as much 
as in pulchella. In some the intersyzygial interval is from 12 to 14 muscular articu- 
lations, while in others it is from 3 to 6. 

In alata Hartlaub found that the division series are free laterally, the only excep- 
tion being a single 19-armed specimen from Blake station 269, in which in one place 
the IBr, (axillaries) are in close lateral contact. 

A complete absence of IIBr series is rare. In all the material belonging to species 
of the genus Neocomatella studied by Hartlaub he found only 13 such cases, including 
one the identification of which was uncertain. Of these 13 specimens, 5 belonged to 
alata; in 3 of these the characters were strongly marked, in the other 2 they were 
intermediate. It thus follows that in alata, of which Hartlaub studied 11 typical and 
6 intermediate specimens, the percentage of 10-armed individuals is higher than in 


pulchella. 
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Of the 11 specimens of alata examined by Hartlaub, 3 had 11 arms and one had 
13 arms; of the type specimens, 1 has 11 and the other 12 arms. Of the specimens of 
alata seen by Hartlaub, only 2, one from Blake station 249 and the other from Blake 
station 232, had 20 arms. 

As in pulchella the decrease in size of the proximal pinnules may be very gradual, 
or P; may be abruptly shorter than P;. This latter condition occurs in 2 specimens 
from Blake station 294, one of which is referable to alata, the other to pulchella. 

The processes on the pinnule segments are very strongly developed and assume 
the character of high keels. They are most strongly developed on the pinnules of 
those specimens in which the brachials also have very strong processes on the distal 
ends. The spines on the carinate processes of the pinnule segments are smaller than 
the corresponding spines in pulchella. On the first 3 pinnules the processes them- 
selves, in correlation with the character of the brachials which bear them, are less 
developed than on those following. 

In alata the segments of the distal pinnules are relatively broad and strongly 
spinous. 

Sometimes, as in a specimen from Blake station 249, the whole anal area as far 
as the anal opening is covered with large calcareous warts, these being more scattered 
in the other interradial areas. 

In most specimens there are dark dorsal longitudinal stripes on the arms. 

Hartlaub believes that alata scarcely reaches so large a size as pulchella. 

Of the specimens from Albatross station 2331, one is a small but very typical 
example with 14 arms, and the other is a very small specimen with 10 arms. 

A very young 10-armed specimen from Blake station 269 and another from Blake 
station 277 in spite of their small size show the characteristic features of alata to a 
marked degree. The [Br, in the one from station 277 are very close together, and 
in the one from station 269 are already in lateral contact. In both the arms are 
narrow at the base and gradually broaden toward the middle. 

From Blake station 298 there is a young individual undergoing adolescent autot- 
omy; the I1Br axillary and the 2 arms borne by it are very small. The cirri have 3 
short basal segments. The IBr, are laterally free. The seventh-fourteenth brachials 
have the characteristic strong everted processes on the pinnule side of the distal 
border. The brachials are relatively short. Most of the arms are markedly broad- 
ened in the middle, up to about the thirtieth brachial. The cirri are rather short, 
with about 20 segments. The color is uniform light brown. 

The specimen from Blake station 294 has between 16 and 20 arms. 

The 2 Hassler specimens are the originals from which the species was described. 
Both are young and much broken. One has 11, the other 12 arms. The centrodorsal 
issmall. In one the cirri are in a single marginal row, in the other in a partially double 
marginal row. The cirri are slender and rather short; the relative shortness of the 
fourth and fifth segments is noteworthy. In this they agree with a typical 19-armed 
specimen from Blake station 269. The Br, are laterally free and rounded. The color 
is light grayish yellow, with the syzygial pairs and the adjacent parts darker. Each 
brachial has the half of the distal edge on the pinnule side abruptly everted and pro- 
duced directly outward in the form of a high flange. 
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Of the specimens from Blake station 269, one with 10 arms and one with 13 have 
the alata character developed to an extreme degree; another with 18 arms is not so 
extreme. 

A specimen from Blake station 232 has 20 slender arms which are only very 
slightly broadened in the middle. 

There are 2 rows of cirri on the centrodorsal. The cirri have 3 short basal seg- 
ments, and sometimes the fourth also is not elongated; the fifth and sixth segments 
are always long, and those following short. Dorsal spines are developed from the 
sixth or seventh segment onward. There are 20+ segments. 

The radials are only visible in the interradial angles. The IBr, are in the closest 
lateral contact. On each ray the 2 IIBr series are interiorly in the closest contact 
and are sharply flattened against each other. The arm bases are broad and lie close 
together. Slight synarthrial tubercles are developed in the division series. There is 
a small depression on the dorsal side of the axillaries. 

The high eversion of the brachials begins with the third, sometimes even with the 
second; it increases rapidly in size and extends for varying distances along the arms, 
but beyond the twenty-fourth brachial the profile of the arm becomes smooth again. 
On one arm the seventh-seventeenth brachials have extraordinarily developed ever- 
sions, while from the eighteenth on the brachials are almost smooth. 

Syzygies occur between brachials 1+ 2 and 3+ 4, the next from between brachials 
21+ 22 to between brachials 36+ 37, and the following after an interval of from 12 to 
14 muscular articulations; on one arm there is another syzygy 12 muscular articula- 
tions further on. 

The color is uniform light brown, some of the arms with a dark longitudinal 
band on the dorsal surface. The dorsal portion of the animal as far as the third 
brachials is darker. The cirri are light. 

Hartlaub remarks that this specimen and another from Blake station 249 differ 
from the types of alata especially in the close approximation of the rays, and the 
apparent tendency of these to come into lateral contact. 

A specimen from Blake station 249 has the centrodorsal with a central concavity. 
The cirri are arranged for the most part in a single marginal row. There are 20+ 
cirrus segments of which the 3 first, and sometimes also the fourth, are short; the fifth 
and sixth are always elongated, and those following are short. Dorsal spines are 
developed from the sixth or seventh onward. 

The radials are only visible in the interradial angles of the calyx. The IBr, are 
in the closest lateral contact. The division series are broad and lie very close together. 
The IIBr, are interiorly in close contact, though this is not always true of the HBr 
axillaries. Slight synarthrial tubercles occur in the division series. 

The general habitus of the animal is robust. There are 20 arms which are narrow 
at the base but gradually broaden, becoming in the middle unusually broad. 

Syzygies occur between brachials 1+2 and usually 3+4, sometimes 4+5 or 
5+6; the next is from between brachials 18 +19 to between brachials 23 +24, and 
those following occur at intervals of from 7 to 9, distally 5, muscular articulations. 

The 2 first syzygial pairs are about as long as broad. The 2 brachials following 
are short and oblong, and those succeeding are short triangular; at about the thirtieth 
the length slowly decreases and the brachials become irregularly wedge-shaped. 
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The extent of the eversion of the distal edges of the brachials varies on different 
arms. Usually it ends at the twenty-fourth brachial, the arm being smooth from that 
point onward, but on one arm the last trace of the eversion is at about the thirty-fifth 
brachial. 

P, is 14 mm. long with 35 segments. P, is 10 mm. long with 27 segments. Ps 
is about as long as Pp. P,is 6 mm. long with 17 segments. P; is somewhat shorter. 
On the following pinnules the length slowly increases. 

On the outer side of the arms only the first 3 pinnules are flagellate. All 3 have 
prominent combs, that of P, extending from the twentieth to the thirty-second 
segments, and that of P; extending from the fifteenth segment to the twenty-fifth 
(terminal). The segments in the proximal half of the first 3 pinnules are only slightly 
broader than those in the following shorter pinnules. The 2 basal segments have no 
processes nor spines. 

From P, onward the segments following the second increase markedly in size and 
are surrounded by skinlike perisome. From the third onward the segments of all the 
pinnules bear a spinous carinate process on the side toward the arm. On the flagellate 
first 3 pinnules these processes are only occasional on the third-sixth or -seventh 
segments, and when present are only moderately developed. On the following 
pinnules the strength of these processes markedly increases, and on P, or Ps they 
are already as broad as the entire segment that bears them. 

The processes on the pinnule segments are strongest in the region where the 
eversion of the distal edges of the brachials is also strongest. On the pinnule of the 
fifteenth brachial the processes extend from the third to the eleventh segments. On 
the outer pinnules, from about the forty-fifth brachial on, they extend only from the 
third to about the sixth, and their development here is much less. 

The length of the pinnule of the eightieth brachial reaches 10 mm. These distal 
pinnules are flagellate and are composed of uniformly short segments, of which only 
the 2 basal are enlarged. There are feebly developed processes from the third to 
about the twelfth segments. 

The color is whitish, with the syzygial pairs brownish, and sometimes with a dark 
longitudinal band on the dorsal surface of the arms. The central portion, as far as 
the third brachials, is darker. The cirri are light. 

A 15-armed specimen from Blake station 262 has unusually short brachials. 

A 20-armed specimen from Blake station 249 has the varietal characters developed 
to an extreme degree, while a 17-armed specimen from the same station is intermediate. 

Localities —Blake station 106; Old Bahama Channel (lat. 22° 23’ 45’’ N., long. 
77° 38’ 20’ W.); 493 meters; fine white sand; December 16, 1878 [Hartlaub, 1912]. 

Albatross station 2331; off Habana, Cuba (lat. 23° 10’ 31’’ N., long. 82° 19’ 55’ 
W.); 208 meters; coral bottom; January 17, 1885 (2, U.S.N.M., 34483). 

Albatross station 2334; off Habana, Cuba (lat. 23° 10’ 42’” N., long. 82° 18’ 24’ 
W.); 122 meters; white coral; January 19, 1885 (2, U.S.N.M., 34614). 

Albatross station 2321; off Habana, Cuba (lat. 23° 10’ 54’” N., long. 82° 18’ 00’ 
W.); 420 meters; fine gray sand; January 17, 1885 [A. H. Clark, 1917] (2, U.S.N.M., 
34482). Pl. 7, fig. 22. 

Albatross stations 2319-2350; off Habana, Cuba; 60-510 meters; January 17-20, 
1885 (2, U.S.N.M., 34885, 36093). 
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Blake station 277; off Barbados (lat. 13° 03’ 55’’ N., long. 59° 38’ 25’’ W.); 194 
meters; temperature 14.44° C.; coral bottom; March 5, 1879 [Hartlaub, 1912] (2, 
M. C. Z., 485). 

Blake station 298; off Barbados (lat. 13° 03’ 28’’ N., long. 59° 37’ 40’” W.); 220 
meters; temperature 16.11° C.; rock bottom; March 10, 1879 [Hartlaub, 1912]. 

Blake station 294; off Barbados (lat. 13° 14’ 18’ N., long. 59° 40’ 10’’ W.); 249 
meters; temperature 12.50° C.; hard bottom; March 9, 1879 [Hartlaub, 1912]. 

Hassler; oft Sandy Bay, Barbados; 183 meters; December 29-30, 1871; for further 
details see footnote, p. 140. [Pourtalés, 1878; P. H. Carpenter, 1881; Hartlaub, 1912] 
(2, M. C. Z., 493). 

Cable repair ship Investigator; off St. Lucia (lat. 13° 52’ N., long. 61° 07’ W.); 
508 meters; Capt. E. Cole (1, M. C. Z., 193). 

Blake station 269; off St. Vincent (lat. 13° 07’ 55’’ N., long. 61° 05’ 36’ W.); 
227 meters; temperature 14.17° C.; coral bottom; March 3, 1879 [P. H. Carpenter, 
1881; Hartlaub, 1912] (4, M. C. Z., 187, 479). 

Blake station 232; off St. Vincent (lat. 13° 06’ 45’’ N., long. 61° 06’ 55’ W.); 
160 meters; temperature 16.67° C.; coral bottom; February 21, 1879 [Hartlaub, 
1912] (3, M. C. Z., 188, 482). 

Blake station 224; off St. Vincent (lat. 13° 06’ 36’’ N., long. 61° 12’ 45’” W.); 
209 meters; temperature 13.89° C.; coral bottom; February 18, 1879 [Hartlaub, 1912]. 

Blake station 262; off Grenada (lat. 12° 01’ 45’’ N., long. 61° 47’ 25” W.); 
168 meters; temperature 16.67° C.; fine sand; March 1, 1879 [Hartlaub, 1912]. 

Blake station 249; off Grenada (lat. 11° 48’ 15’’ N., long. 61° 48’ 45’” W.); 
479 meters; temperature 8.33° C.; coarse sand; March 1, 1879 [Hartlaub, 1912] (3, 
M. C. Z., 490). 

Geographical range—From the Bahamas and Cuba southward to Grenada. 

Bathymetrical range.—From 122 to 508 meters. The average of 14 records is 
274 meters. 

Thermal range.—From 8.33° to 16.67° C. The average of 8 records is 14.09° C. 

Remarks.—Pourtalés in 1878 first described this form from a specimen which 
had been dredged by the Hassler in 183 meters off Barbados. 

In the original description Pourtalés especially mentions that the distal edge of 
the brachials ‘‘is raised in the shape of a serrated scale on the side nearest the pinnule, 
particularly about the middle of the arm.’’ He also states that ‘‘a membranous 
expansion borders the arms, embracing three or four joints of the pinnules and 
fringing the latter also in proportion. This expansion is greatest toward the end of 
the arm.” 

In 1881 Carpenter, in his preliminary report upon the Blake comatulids, united 
alata and pulchella under the latter name. He preferred this to alata, since alata he 
supposed to refer to the lateral extension of the ventral perisome described by 
Pourtalés which he rightly considered a very variable character well marked in some 
individuals but barely traceable in others. 

He gives a detailed description of ‘‘Actinometra pulchella,”’ which includes both 
the pulchella and alata types, and refers especially to the latter in a footnote. 

In his report upon the Blake comatulids, which was published in 1912, Hartlaub 
rightly considered that Pourtalés’ name alata referred to the processes developed upon 
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the distal edges of the brachials, and not to the perisomic webbing along the sides of 
the arms as Carpenter had supposed. He recorded this form, which he gives as a 
subvariety of Actinometra echinoptera var. pulchella, from a number of different 


stations. 

In studying the West Indian comatulids collected by the Albatross I found a 
highly ornate form of Neocomatella pulchella, and, misled by Carpenter’ s interpreta- 
tion of the origin of the name alata, I never thought of comparing it with this type, 
but in 1917 described it as new under the name of Neocomatella ornata. After the 
return of the Blake material I visited the Museum of Comparative Zodlogy and 
examined the specimens, making the discovery that my ornata was identical with 
Pourtalés’ alata described almost 40 years previously. 

NEOCOMATELLA EUROPAEA A. H. Clarx 


Comatule Parrart, Rapport sur la campagne scientif. du Talisman en 1883, 1884, p. 41 (off Cape 
Spartel [35° 26’ N., 9° 09’ E.], 717 m., June 10, 1883); p. 55 (25° 41’ N., 18° 16’ W., 410 m., 
July 9, 1883).—px Fotrn, Sous les mers, 1887, pp, 266, 297 (same localities). 

Actinometra pulchella (not of Pourtalés, 1878) P. H. Carpenter, Proc. Roy. Soc. Edinburgh, vol. 
12, 1884, p. 369 (Porcupine station 31, 1870; discussion; Dacia, 34° 57’ N., 11° 57’ W., 533 
fathoms); p. 372 (Porcupine station 31, 1870); Challenger Reports, Zodlogy, vol. 11, pt. 32, 
1884, p. 137 (coast of Morocco, in moderately deep water); Challenger Reports, Zodélogy, 
vol. 26, pt. 60, 1888, p. 304 (localities; discussion); pl. 52, fig. 1; Journ. Linn. Soc. (Zool.). 
vol. 24, 1891, p. 68, footnote (occurs on both sides of the Atlantic)—Koruuer, Revue biol. 
du nord de la France, vol. 7, 1895, p. 477 (Caudan records; notes); Annales de 1’ Université 
de Lyon, vol. 26, Resultats scientifique de la campagne du Caudan, June 1896, p. 99 (Caudan 
stations 4, 5, 14, 16, 19, 24; characters)—D’Arcy Tuompson, Proc. Roy. Soc. Edinburgh, 
vol. 22, 1899, p. 322 (range).—Sprinapr, Mem. Mus. Comp. Zoél., vol. 25, No. 1, 1901, p. 88 
(range)—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, 
p. 1585 (listed) —Koruter and Vaney, Bull. du mus. d’hist. nat., Paris, 1910, No. 1, p. 26 
(collected by the Travailleur or the Talisman); p. 32 (off Cape Penas, July 12, 1882, 
400 m.; 35° 26’ N., 9° 09’ W., 717 m.; 25° 41’ N., 18° 16’ W., 410 m.).—A. H. Crark, 
Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 78 (of P. H. Carpenter, 1888, includes 
Palaeocomatella difficilis, Neocomatella europaea, and N. atlantica)—W. de Morgan, Journ. 
Mar. Biol. Assoc., new series, vol. 9, No. 4, March 1913, pp. 539, 540 (Hualey stations 7, 13). 

Actynometra pulchella Finuo, La vie au fond des mers, 1885, p. 213 (from Carpenter). 

Actinometra W. Marsuatu, Die Tiefsee und ihr Leben, 1888, pp. 240, 241. 

Neocomatella, sp. nov., A. H. Cuarx, Proc. U. 8S. Nat. Mus., vol. 40, 1911, p. 7 (northwestern 
Africa); p. 15 (references to and localities of African specimens). 

Neocomatella europaea A. H. Cuarx, Smiths. Miscell. Coll., vol. 61, No. 15, 19138, p. 4 (published 
references to the specimen in the British Museum; Porcupine station 31, 1870; characters); 
The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 39 (range). 


Diagnostic features—The cirri are rather slender, with relatively few segments, 
of which the proximal are much elongated, the fourth, which is the longest, being 
four times as Jong as broad, or even rather longer. The cirri are XXIJI-XXVIII, 
13-15 (usually 14-15); the arms are usually 20, in the material which I have studied 
up to 50 mm. in length. 

Description —The centrodorsal is broad, flattened, and sometimes even depressed. 
The cirri are marginal. 

The cirri are X-X XVIII, 13-15; the first segment is very short, the second is 
slightly longer, the third is much longer, and the fourth is longer still, from three 
to four times as long as broad; the fifth is slightly shorter, of the same length as 
the third, and the segments following decrease regularly in length, though they 
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always remain slightly longer than broad. The distal segments bear a very short 
dorsal spine. 

The radials are wholly concealed. The IBr, are partially visible, and are free 
laterally. IIBr series are always present, usually in the full number. IIIBr series 
occur, but are very rare. 

The arms are 17—20 (usually 20) in number, about 50 mm. long. 

The mouth is slightly excentric. 

The color in alcohol is dark gray fading to white. 

Notes.—In the single specimen from Porcupine station 31, which was figured 
by Carpenter in 1888, there are 20 arms; one of the IIBr series is lacking, but the 
deficiency is made up by the occurrence of a single IIIBr series, which is externally 
developed. A single cirrus stump with 4 segments remains. The cirrus segments 
are unusually long, the fourth being four times as long as broad, or even rather 
longer. 

Four specimens from Huzley station 13 were kindly sent me for examination by 
Dr. E. J. Allen, the director of the Marine Biological Station at Plymouth, England. 
In the largest the cirri are X, 13-14; the fourth segment is the longest, about four 
times as long as the median width. There are 17 arms, which are about 50 mm. 
long. Another specimen, much broken but apparently of the same size, has exactly 
20 arms, all of the IIBr series being present. The other 2 are smaller, with 12 and 10 
arms, respectively. 

Koehler noted that usually on the outer arms arising from each IIBr series the 
first syzygy is between brachials 3 +4, while on the inner arms it is between brachials 
1+2; on these inner arms there is usually another syzygy between brachials 3+4, 
but this may be absent. 

Localities —Talisman station 72; off Las Huertas, Rio de Oro (lat. 25° 41’ N., 
long. 15° 56’ W.); 410 meters; muddy sand and corals; July 9, 1883 [Parfait, 1884; de 
Folin, 1887; Koehler and Vaney, 1910; A. H. Clark, 1911). 

Dacia; northeast of the Seine Bank, west of the Straits of Gibraltar (lat. 34° 57’ 
N., long. 11° 57’ W.); 974 meters [P. H. Carpenter, 1884, 1888; A. H. Clark, 1911]. 

Talisman station 10; southwest of Cape Spartel, Morocco (lat. 35° 26’ N., long. 
6° 49’ W.); 717 meters; bottom temperature 12.0° C.; mud; June 10, 1883 [Parfait, 
1884; de Folin, 1887; Koehler and Vaney, 1910; A. H. Clark, 1911]. 

Porcupine station 31; west of the Straits of Gibraltar (lat. 35° 56’ N., long. 7° 
06’ W.); 872 meters; bottom temperature 10.28° C.; clay; August, 1870 [P. H. Car- 
penter, 1884, 1888; A. H. Clark, 1911, 1913] (1, B. M.). 

Porcupine station 25; near Cape St. Vincent, southwestern Portugal (lat. 37° 
11’ N., long. 9° 07’ W.); 684 meters; bottom temperature 11.95° C.; rock; July 27, 
1870 [P. H. Carpenter, 1888]. 

Travailleur; off Cape de Pejias, northern coast of Spain, west of Gijon; 400 
meters; July 12, 1882 [Koehler and Vaney, 1910; A. H. Clark, 1911}. 

Caudan station 14; Bay of Biscay (lat. 44° 05’ N., long. 4° 45’ W.); 960 meters; 
mud [Koehler, 1896].* 

‘4 There seems to be some doubt regarding this station. In his preliminary report Professor Koehler gives station 14; but the 


accompany data are those of station 4. In this final report he gives station 4, but with the depths of stations 2 and 3, and also sta- 
tion 14, with the depth of station 4. 
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Caudan station 19; Bay of Biscay (lat. 45° 18’ N., long. 6° 23’ W.); 400 meters; 
mud [Koehler, 1896]. 

Caudan station 16; Bay of Biscay (lat. 45° 38’ N., long. 5° 53’ W.); 1,220 meters; 
corals and mud [Koehler, 1896]. 

Caudan station 5; Bay of Biscay (lat. 45° 47’ N., long. 6° 15’ W.); 1,700 meters; 
corals and mud [Koehler, 1896]. 

Caudan station 4; Bay of Biscay (lat. 45° 57’ N., long. 6° 21’ W.); 1,410 meters; 
corals and mud [Koehler, 1896]. 

Caudan station 24; Bay of Biscay (lat. 46° 40’ N., long. 6° 58’ W.); 400-500 
meters; corals [Koehler, 1896]. 

Huzley station 7; northern part of the Bay of Biscay (lat. 47° 36’ N., long. 7° 31’ 
W.); 812 meters [de Morgan, 1913]. 

Hualey station 13; off Brittany (lat. 48° 07’ 30’’ N., long. 8° 13’ 00’’ W.); 753 
meters; sand, mud and hard ground; August, 1906 [de Morgan, 1913] (4 Mar. Biol. 
Assoc.). 

Geographical range-——From Rio de Oro, northwest Africa, northward to the 
northern part of the Bay of Biscay. 

Bathymetrical range-—From 400 to 1,700 meters; the average of 14 records is 
814 meters. 

Thermal range-—From 10.28° to 12° C.; the average of the 3 records is 11.41° C. 

Occurrence.—This species, like its Caribbean relatives, lives on rough bottom with 
arborescent growths usually described as ‘‘corals.” Koehler noted that all of the 
specimens captured by the Caudan were fixed by their cirri to colonies of Lophohelia 
and Amphihelia. 

Koehler remarked that this form (or the common Caribbean type, which he 
regarded as conspecific with it) has been found in the vicinity. of the Bermudas; the 
Bahamas are the islands to which he intended to refer. 

Remarks.—This species was first brought to light by the Porcupine, which 
dredged a single mutilated individual at station 31 in 1870. In recording this speci- 
men in 1884 Carpenter mentioned others which had been secured by the cable-repair 
ship Dacia. Carpenter referred these examples to the Caribbean pulchella, and 
gave no information regarding them further than to say that the Porcupine specimen 
had 20 arms, one of the IIBr series being absent and one IIIBr series being present. 

In the Challenger report on the stalked crinoids, published in the same year, 
Carpenter’s reference to specimens of Actinometra pulchella dredged in moderately 
deep water off the coast of Morocco is based upon the Dacia material. 

In the Challenger report upon the comatulids published in 1888 Carpenter listed 
this species from Porcupine stations 25 and 31 in 1870, from the Dacia locality off 
the coast of Morocco, and from off Rochefort in 1,500 meters. This last record is 
based upon an illustration of the sea bottom in 45° 59’ 30’’ N. lat., 6° 29’ 30’’ W. 
long., in 1,500 meters, published by Filhol in 1884 (La Nature, vol. 12, p. 329) and 
republished by him in 1885 (La vie au fond des mers, between pp. 10 and 11), in 

- which there appears conspicuously a large unnamed multibrachiate comatulid which 
was identified by Carpenter as this species. 
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But Koehler and Vaney found that the only comatulid dredged at this locality 
(Talisman station 156, 1,480 meters, August 30, 1883) was a single specimen of Cro- 
talometra porrecta and the figure certainly suggests this species much more than it 
does Neocomatella europaea. 

Carpenter gave only a very meager account of this form, which he intended to 
describe in detail in connection with his report on the Blake collections; but he pub- 
lished an excellent figure of the Porcupine specimen which he had recorded in 1884. 

In 1895 and again in 1896 Prof. René Koehler recorded this type from six Caudan 
stations in the Bay of Biscay and published notes upon his specimens, and in 1910 he, 
in collaboration with Prof. Clement Vaney, listed the localities at which it had been 
secured by the Travailleur and by the Talisman. 

In 1910 the present author examined at the British Museum the original Porcu- 
pine specimen recorded in 1884 by Carpenter, which seemed to him to differ so much 
from the West Indian type with which he was familiar through his study of the 
Albatross collections as to merit the status of a distinct species. In his memoir on 
the crinoids of the coasts of Africa, published in 1911, he therefore listed the African 
localities from which this form is known under the heading ‘‘Necocomatella (new 
species)” in the hope that Professors Koehler and Vaney in their final report upon 
the Travailleur and Talisman collections would give it a name. 

In his notes upon the recent crinoids in the collection of the British Museum 
the original Porcupine specimen is included under the name of Neocomatella europaea, 
and its essential features are briefly mentioned. 

The only further reference to this form is by W. de Morgan, who in 1913 added 
two localities to its known range as a result of the dredging operations of the Huzley. 


Genus PALAEOCOMATELLA A. H. Clark 


Actinometra (part) P. H. Carpentrr, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 93, and 
following authors. 

Palaeocomatella A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 18 (diagnosis; genotype 
Actinometra difficilis P. H. Carpenter, 1888); American Naturalist, vol. 49, 1915, p. 525 (bathy- 
metrical range); p. 539 (asymmetrical disk); Unstalked Crinoids of the Siboga Exped., 1918, 
p- 8 (in key); p. 7 (diagnosis; genotype).—Gistin, Zool. Bidrag fran Uppsala, vol. 9, 1924, 
p. 38 (brachial homologies). 

Diagnosis.—A genus of Capillasterinae in which the arms are more than 10 in 
number, all of the division series are 2, the first pinnule of the undivided arms is on 
the second brachial, there is always a syzygy between brachials 3+4 on the outer 
and between brachials 1+2 on the inner arms, and the first 4 brachials are usually 
grouped in 2 syzygial pairs; the brachials beyond the basal are triangular and about 
as long as broad; and the centrodorsal is large with the cirri arranged in 25 closely 
crowded and irregular columns of usually 2 each. 

Geographical range—From the Kei to the Philippine Islands. 

Bathymetrical range-—From 256 to 275 meters. 

Remarks.—This genus is known only from a single species represented by 2 
mutilated individuals. It seems to differ from Neocomatella only in the large centro- 
dorsal upon which the cirrus sockets are arranged in more or less evident columns. 
Carpenter referred the Challenger specimen to Actinometra (Neocomatella) pulchella. 


97298—31——_11 
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2 ALAEOCOMATELLA DIFFICILIS (P. H. Carpenter) 
Plate 7, Figures 23, 24 


Actinometra diffcilis P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 93 
(elements of the IBr and IIBr series and first 2 brachials united by syzygy; refers to pl. 52, 
fig. 2 which, however, is labeled pulchella).—A. H. Cuarx, Proce. Biol. Soc. Washington, vol. 
25, 1912, p. 18 (made genotype of Palaeocomatella). 

Actinometra pulchella P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 304 
(specimen from station 192); pl. 52, fig. 2—A. H. Crarx, Crinoids of the Indian Ocean, 1912, 
p. 35 (East Indian specimen recorded by Carpenter is maculata [error]); p. 37 (of Hartlaub, 
1891= maculata); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 78 (of P. H. Carpenter, 
1888= Palaeocomatella difficilis-+ Neocomatella europaea+ N. atlantica). 

Palaeocomatella difficilis A. H. Cuark, Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 2 (published 
references to specimen in the B. M.; Challenger station 192; discussion); Unstalked Crinoids 
of the Siboga Exped., 1918, p. 8 (detailed description and discussion; station 105); p. 273 
(listed); pl. 11, figs. 1, 2. 

Description.—The centrodorsal is thin discoidal, circular in outline, the broad 
polar area flat, 3 mm. in diameter, with a slightly elevated rim; the cirrus sockets 
are closely crowded, and are arranged in 25 columns of 2 (more rarely 1) each. 

The cirri are about XXX, 10-11, 6 mm. long, with the distal portion strongly 
curved. The first segment is very short, the second is nearly or quite twice as long 
as the median width and is strongly constricted centrally, and the third is from 
three to four times as long as the median width, a transition segment, slightly con- 
stricted centrally with a swollen distal end. The fourth segment is from half again 
to twice as long as its proximal width, expanding evenly from the proximal to the 
distal end; the next 2 segments are about as long as their proximal width, and the 
remainder are slightly shorter than the proximal width. The fourth segment has a 
slight subterminal median dorsal tubercle; on the next 3 segments this gradually 
increases in size and moves to a central position. The opposing spine, though 
slightly larger than the tubercle on the preceding segment, is very small; it is sub- 
terminal in position and sharp. The terminal claw is twice as long as the penulti- 
mate segment, long, moderately slender, and moderately and evenly curved. The 
distal portion of the cirri is moderately compressed. 

The ends of the basal rays are visible as minute tubercles in the angles of the 
calyx. 

The radials are entirely concealed. The IBr, are concealed in the median line, 
but are partially visible in the interradial angles; their lateral edges diverge from 
those of the adjacent Br, at approximately a right angle. The IBr, (axillaries) are 
broadly pentagonal, twice as broad as long, with the lateral edges slightly concave 
and the anterior angle sharp; they are widely separated from their neighbors. The 
I1Br series are 2; the IIBr, are very short, slightly wedge-shaped, about four times 
as broad as the greater (outer) length, almost entirely united interiorly. The IIBr, 
(axillaries) are broadly pentagonal, twice as broad as long, with the lateral edges 
from one-half to two-thirds the length of those of the IIBr,;. The union of the 
elements of the IBr series is extremely close and with difficulty distinguishable from 
a syzygy. 

The 20 arms were probably about 50 mm. long; the brachials following the 
basal syzygial pairs as far as the seventh are wedge-shaped, twice as broad as the 
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median length, with the anterior edges concave and slightly produced and spinous; 
after the seventh the brachials become triangular, about as long as broad, with the 
distal edges concave. 

The first syzygy is normally between brachials 3+4 on the external arms, and 
brachials 1+2 on the internal; but in many cases the first 4 brachials are grouped 
in 2 syzygial pairs. 

P, is 9 mm. long, very slender, with 35 short segments; the comb has 18 teeth, 
of which the distal 10 or 11 are abruptly larger than those preceding, long and lance- 
shaped, longer than the width of the segments which bear them. P, is 5.5 mm. long, 
much more slender than P,, but otherwise similar. P3 is similar to Ps, but is slightly 
smaller and shorter. P, is 3.8 mm. long with 17 segments, of which the distal bear 
traces of acomb. P; is very small and slender, 3 mm. long, with no trace of a comb. 

Notes.—In 1910 I examined the single much broken specimen from Challenger 
station 192 in the British Museum, The cirri have 16-17 segments, of which the 
third, a transition segment, is the longest, about three and one-half times as long as 
its median width, and is slightly constricted centrally. The cirri are relatively very 
long, the distal end of the second segment being nearly as far from the center of the 
animal as the distal angle of the I1Br axillary. The outer cirrus segments have rather 
strong dorsal processes. 

Carpenter’s figure of this same specimen is essentially correct, excepting in the 
proportions of the cirrus segments. It shows an individual larger than the one 
described (from Siboga station 105) with a very broad discoidal centrodorsal circular 
in outline, which is about 4 mm. in diameter. The radials are wholly and the IBr, 
are almost entirely concealed by the centrodorsal. The cirri as shown are about 
XV, with 16 segments, and are 12 mm. long. The longest segments (fourth and 
fifth) are drawn twice as long as broad basally, while the distal are about as broad 
as long. 

Dr. Torsten Gislén has recently examined the specimen, and he writes me that 
the cirri stand mostly in a single row; where there is a second row there is no arrange- 
ment in definite columns. 

Localities —Challenger station 192; near the Kei Islands (lat. 5° 49’ 15” S., 
long. 132° 14’ 15’’ E.); 256 meters; blue mud; September 26, 1874 [P. H. Carpenter, 
1888; A. H. Clark, 1912, 1913, 1918] (1, B. M.). 

Siboga station 105; near Jolo (Sulu), Philippine Islands (lat. 6° 08’ N., long. 
121° 19’ E.); 275 meters; coral bottom; July 4, 1899 [A. H. Clark, 1918] (1, Amsterdam 
Mus.). PI. 7, figs. 23, 24. 

Remarks.—In the Challenger report (p. 93) Carpenter refers to the figure of the 
specimen from station 192 under the name of Actinometra difficilis, and says of it 
(and also of Actinometra paucicirra) that ‘‘the two outer radials, the two distichals, 
and the first two brachials are respectively united by syzygy.” This is the only 
reference to the name difficilis, which is not mentioned in the index. 

Later (p. 306), under the heading Actinometra pulchella, he says: 

Among the numerous comatulids which were dredged at Station 192 in the Arafura Sea was 
a single mutilated specimen which has given me very great trouble. Three of the rays which are 


preserved have bidistichate series, and the first two brachials above the axillaries are clearly united 
by syzygy, the radiating ridges being very distinct on the exposed distal faces of two of the first 
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brachials. But I have had much difficulty in determining the nature of the union between the two 
outer radials and the two distichals respectively; and after repeated changes of opinion, I have 
come to the conclusion that there is a bifascial articulation in each case. The specific formula thus 
becomes the same as that of Actinometra pulchella, and in the absence of better preserved material 
it has seemed best to refer the individual in question to this protean species. The eastern form 
has fewer cirrus-joints, with larger and blunter spines than may occur in the Caribbean type; and 
the characters of the lower pinnules do not seem to be quite the same in the two cases. But I have 
been unable to make out any differences which would serve to separate the two forms specifically, 
though it is quite possible that they may reveal themselves when better preserved material is 
examined. On the other hand, there is no a priori reason why Actinometra pulchella, which occurs 
on both sides of the Atlantic, should not also inhabit the Eastern Seas. * * * 

On the whole, then, it appears most probable that the specimen obtained by the Challenger 
in the Arafura Sea really does belong to Actinometra pulchella, though one would like to see a more 
perfect specimen before definitely making such a large addition to the geographical range of the 
Caribbean type. It is also possible, on the other hand, that we are here dealing with a varietal 
form of Actinometra maculata from Torres Strait; but I rather doubt this being the case, as its arm 
joints are relatively longer than those of that type, and the terminal cirrus joints are more com- 


pressed laterally. 
Genus CAPILLASTER A. H. Clark 


Asterias (part) Linn, Syst. Nat., ed. 10, vol. 2, 1758, p. 663. 

Asterias (Ophiura) OxEn, Lehrb. d. Naturgesch., 3 Thiel, 1815, p. 356- 

Comatula (part) Lamarck, Hist. nat. des animaux sans vertébres, vol 2, 1816, pp. 533, 534. 

Alecto (part) J. Miititer, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 185. 

Comatula (Alecto) (part) J. Mitupr, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 261. 

Actinometra (part) Dusarptn and Hup®, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 210. 

Antedon (part) Litrxen, Vidensk. Meddel., 1871, p. 273. 

Comatula (Actinometra) (part) Gruse, Jahresber. d. schles. Gesellsch. f. vaterl. Cultur, vol. 53, 
1875, p. 75. 

Comaster (part) A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686. 

Phanogenia (part) A. H. Cuark, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124. 

Capillaster A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 87 (characters; genotype 
Actinometra sentosa P. H. Carpenter, 1888); Proc. U. 8S. Nat. Mus., vol. 36, 1909, p. 503 (syn- 
onymy; genotype; range); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 150 (arm division 
compared with that of Hypalocrinus liliaceus); p. 175 (referred to the Capillasterinae); Vi- 
densk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 121 (multibrachiate when 
very small; individuals of this genus and Nemaster are more solitary than are those of other 
genera of Comasteridae); Proc. U. S. Nat. Mus., vol. 40, 1911, p. 10 (represented in the 
West Indies by Nemaster); p. 13 (common to southeast Africa and Ceylon, but not occurring 
in the Arabian Sea); Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 644 (Comissia falls in 
the same subfamily); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 735 (1 species in Aus- 
tralia); p. 736 (original reference; characters; range; represented in the West Indies by 
Nemaster); Proc. U. 8S. Nat. Mus., vol. 43, 1912, p. 390 (relation to Nemaster, Neocomatella, 
and Comatella); Crinoids of the Indian Ocean, 1912, p. 11 (represented in the Ceylon region 
which is the western limit of the large and highly multibrachiate species); p. 12 (represented 
in the southeast African region); p. 13 (corresponds to the West Indian Nemaster); p. 20 
(bathymetric range); p. 55 (in key); p. 73 (original reference; type); Internat. Revue d. 
gesamt. Hydrobiol. u. Hydrogr., 1914, pp. 3 and following (represents the Atlantic Nemaster) ; 
Beitrage zur Kenntnis d. Meeresfauna Westafrikas, Echin. II, Crinoidea, 1914, p. 309 (same); 
Die Crinoiden der Antarktis, 1915, p. 181 (range; represented in the Atlantie by Nemaster) ; 
American Naturalist, vol. 49, 1915, p. 525 (bathymetric range); p. 539 (asymmetrical disk; 
1 or more rays dwarfed)—F. W. Cuarke and WuHeEEzER, U. 8. Geol. Survey Professional 
Paper 90-L, 1915, p. 195 (inorganic constitutents of the skeleton); Professional Paper 102, 
1917, pp. 23 and following (same).—A. H. Cuark. Unstalked Crinoids of the Siboga Exped., 
1918, p. 2 (in key); p. 9 (key to the included species)—Gistin, Nova Acta reg. Soc. sci. 
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Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 56 (discussion); Zool. Bidrag fran Uppsala, vol. 9, 

1924, p. 15 (multibrachiate condition of the very young); pp. 35, 36, 38 (brachial homologies) ; 

p. 42 (brachials); p. 74 (syzygies); p. 89 (articulations); p. 97 (pinnule articulations). 

Diagnosis.—A genus of Capillasterinae in which the arms are more than 10 in 
number, the I1Br series are 4 (3 + 4) and the IIIBr series are 3 (2+3), both being sub- 
ject to occasional variation andirregularity, the first pinnule of the undivided arms aris- 
ing from aJ1Br or later axillary ison the first brachial, there is a syzygy between brachials 
2+3, except on arms arising from a [Br axillary where the first syzygy is between 
brachials 3+4, and the brachials beyond the basal are oblong or wedge-shaped, 
much broader than long. 

Geographical range—From Madagascar, Mauritius, the Maldive Islands, and 
Ceylon to Shark Bay, Western Australia and Cape Flattery (lat. 15° S.), Queens- 
land, the Caroline Islands, southwestern Japan, the Philippines, and Formosa 
(Taiwan). 

Bathymetrical range—¥ rom the shore line down to 292 meters. 

Remarks.—The species of this genus show among themselves considerably more 
diversity than do the species of Comatella. In one (macrobrachius) the centrodorsal 
is reduced to a pentagonal or stellate plate which lies within the radial pentagon and 
is wholly without cirri. This in the only instance of this condition in the subfamily 
Capillasterinae, although it is common in the Comactiniinae and Comasterinae. 
In another species (asterias) the cirri are very few in number, long, and taper to a 
fine point; the distal segments are only slightly, if at all, shorter than the longest 
proximal, and are almost or quite without dorsal processes. This form of cirrus is 
otherwise unknown in the entire family Comasteridae. It is very rare in the Oligo- 
phreata, where it occurs only in Ludiocrinus junceus (Eudiocrinidae) and in Cras- 
pedometra acuticirra and Homalometra denticulata (Himerometridae). But it is 
common in the families Antedonidae, Atelecrinidae, and Pentametrocrinidae in the 
Macrophreata. In 2 other species (gracilicirra and tenuicirra) the cirrus segments 
are much elongated, though the relation between the basal, proximal, and distal 
segments remains unchanged. The number of cirrus segments varies from 15 to 40, 
but is rarely over 30. 

The arms vary in number from 11 or 12 to 85, but in most cases are about 20. 
In fully grown individuals of the various species the arm number is rather constant 
within fairly narrow limits. In contrast to Comatella, irregularities in the division 
series are common; indeed, in certain individuals of multiradiata and of mariae most 
of the division series are abnormal. A few specimens of multiradiata have been 
described which combine in a most curious way the characters of Capillaster and of 
Comatella. 

Terminal combs are found on a variable number of the proximal pinnules, but 
rarely beyond P,. But in one specimen of multiradiata pinnules occurred at intervals 
as far as Py. 

The disk usually bears a greater or lesser number of conspicuous granules in the 
anal area, and especially on and about the anal tube; but it may be naked. The 
mouth is usually marginal or submarginal, and the anal tube central or subcentral. 
But in the smaller species the mouth is often subcentral or even quite central and the 
anal tube more or less marginal. 
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KEY TO THE SPECIES IN THE GENUS CAPILLASTER 


a, Cirri absent; centrodorsal reduced to a small stellate plate lying within the radial circlet (China 
Sea to the Borneo Bank; 0-59 meters) ---__---------------------- macrobrachius, p. 158. 
a?. Cirri present. 

b!. Cirri few, not more than X, in the distal half tapering to a fine tip, composed of elongated 
segments of which the terminal are only very slightly, if at all, shorter than the longest 
proximal, and, except for a minute opposing spine, show no trace of dorsal processes (Sunda 
Straits; 7oormMebers) aoe se == = aereee ee ee ee ene ae asterias, p. 160. 

b?. Cirri more than X, not tapering distally; distal cirrus segments much shorter than the longest 
proximal and always with conspicuous dorsal processes. 

c!. Arms more than 40 (usually more than 60) in number; longest cirri with 30 or more (30-40, 
usually about 30) segments. 
di. Distal cirrus segments much broader than long (Maldive Islands and Ceylon to Western 
Australia, the Moluccas, and the Philippines; 0-135 meters) --__-___- sentosa, p. 160. 
d, Distal cirrus segments about as long as broad (Java Sea; 88 meters)_ gracilicirra, p. 169. 
c?. Seldom more than 35 (usually 15-30) arms; longest cirri with not more than 30, and seldom 
more than 26, segments. 
d'. Outer cirrus segments slightly longer than broad (Java Sea and the coast of Ceram; 
B2— MS IM CtErs) ee ee ee eed ee ee tenuicirra, p. 209. 
d?. Outer cirrus segments broader than long. 
el, Size large (arm length 160 mm.); division series perfectly smooth; entire animal mot- 
tled with whitish; disk without calcareous concretions (southwestern Japan; 0-108 
meters) S229 fee ee 2 ee 2 ee ee Oe mariae, p. 170. 
e?. Size medium (arm length very rarely over 125 mm. and never so much as 150 mm.); 
ossicles of the division series usually with finely spinous distal edges, so that the 
division series appear rough; no whitish mottling; disk usually with calcareous 
nodules more or less developed. 

f'. Larger, stouter and more robust; usually 15-25 arms; IIIBr series often present; 
usually more than 23 cirrus segments (Maldive Islands and Ceylon to tropical 
Australia, the Caroline Islands, the Philippines and Formosa; 0-292 meters). 

multiradiata, p. 173. 

f?. Small, slender and weak, with 12-19 arms; IIIBr series never present; 21-23 cirrus 

segments (Madagascar and Mauritius)__-_______________- coccodistoma, p. 212. 


CAPILLASTER MACROBRACHIUS (Hartlaub) 
Plate 8, Figures 25, 26 


Actinometra macrobrachius (Liitken, MS.) Harruaus, Nachr. Ges. Gottingen, May, 1890, p. 186 
(description; China Sea); Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 101 (detailed 
description and comparisons; China Sea)—Hamann, Bronns Klassen u. Ordnungen des Tier- 
Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed) —A. H. Cuarx, Vidensk. Medd. fra den naturh. 
Forening i Kgbenhavn, 1909, p. 117 (identity); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, 
p. 2 (identity); Crinoids of the Indian Ocean, 1912, p. 37 (identity). 

Actinometra monobrachius Mrncuin, Zool. Record for Echinod., 1891, 1892, p. 80 (editorial error). 

Comaster macrobrachius A. H. CuarK, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia macrobrachius A. H. CuarK, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Capillaster macrobrachius A. H. Cuarx, Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 2 (identity) ; 
p. 4 (China Sea; description of the type); Crinoids of the Indian Ocean, 1912, p. 37 (identity); 
p. 73 (synonymy; record; resemblance to Comantheria briareus); Proc. Biol. Soc. Washington, 
vol. 26, 1913, p. 178 (range in east Asia); Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, 
p. 214 (Malayan species; range and its significance); Unstalked Crinoids of the Siboga Exped., 


1918, p. 9 (in key; range); p. 10 (references; detailed account; station 77); p. 272. (listed); 
pl. 11, figs. 4, 5. 


Diagnostic features —The entire absence of cirri and the reduction of the centro- 
dorsal to a small stellate plate lying within the radial circlet separate this species 


A MONOGRAPH OF THE EXISTING CRINOIDS 159 


sharply from its relatives. The only other species with which it is likely to be con- 
fused are Comanthus timorensis and Comantheria briareus. 

Description.—The centrodorsal is small, flat, pentagonal, scarcely at all raised 
above the surface of the radials from which it is separated by narrow subradial clefts. 

There are no cirri. 

The radials are entirely visible. The IBr, are united laterally, and are moderately 
short and broad. The IBr, (axillaries) are short, pentagonal, with a sharp distal 
angle, and are entirely free laterally. In the type specimen the rays usually divide 
three times, but in one case there are four divisions. The IIBr series are 4 (3+4), 
and the following series are 3 (2+3). 

The type specimen has 42 arms which are about 170 mm. in length. The bra- 
chials are rather short; the first is rather narrow, the following gradually increasing 
in width to about the twelfth, thence slowly decreasing distally. From the sixth on- 
ward the brachials are wedge-shaped, after the basal third of the arms becoming 
shorter wedge-shaped, and soon discoidal. The anterior and posterior arms are of 
equal length. The dorsal surface of the arms is only moderately rough. 

The first syzygy is between brachials 1+2, and the second is from between 
brachials 21-+22 to between brachials 26+27; beyond the second syzygy the inter- 
syzygial interval is usually from 8 to 11 muscular articulations. 

Pp is 16 mm. long, slender, with a short and poorly developed comb. The 
pinnules on the succeeding division series are markedly smaller, and only 10 mm. 
long. P, is from 8 to 9 mm. long, and is very much more slender than the preceding 
pinnules. P, is 5 mm. long. Following P; and P, there are a few pairs of pinnules 
of similar size, and those succeeding become only slightly longer, remaining of the 
same delicate structure. 

The disk is naked, 16 mm. in diameter. The mouth is radial. 

Tn alcohol the color is light yellowish brown, with the disk grayish brown. 

Notes——The specimen secured by the Siboga at station 77 is much smaller than 
the type. It has about 25 arms which are about 70 mm. long. Of the six I[Br 
series present, three are 2 and three are 4 (3+4). The IIIBr series are all 3 (2+3), 
except for one following a IIBr 2 series, which is 4 (3 +4). 

The centrodorsal, though stellate in shape, has not as yet quite sunk to the level 
of the radials; it bears a few small pits, the remnants of cirrus sockets, on its margin. 

The color in alcohol is yellowish white, the pinnules being yellow green. 

Except for the smaller size and the slightly less developed centrodorsal this 
specimen agrees well with the type with which it was directly compared. 

In appearance this species bears a very close resemblance to Comantheria briareus 
and its allies. 

Localities —China Sea [Hartlaub, 1890, 1891; A. H. Clark, 1912] (1, H. M.). 
Pl. 8, fig. 25. 

Siboga station 77; Borneo Bank (lat. 3° 27’ S., long. 117° 36’ E.); 59 meters; 
fine gray coral sand; June 10, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). PI. 8, 
fig. 26. 

P Remarks.—As yet only two specimens of this curious species have come to light. 
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CAPILLASTER ASTERIAS, sp. nov. 
Plate 13, Figure 33; Plate 82, Figure 224 


Diagnostic features.—This new form differs from all the other species of the genus 
in having the cirri long, in the distal half tapering to a fine tip, and composed of 
elongated segments of which the terminal are only very slightly, if at all, shorter 
than the longest proximal and bear no trace of dorsal processes. The large size, 
unusual smoothness, and stout arms seem to be characteristic features. 

Description—The centrodorsal is very small, thin, pentagonal, 3.5 mm. in 
diameter. 

The cirri are VII, 31, from 30 to 35 mm. in length, very long and slender. The 
first segment is very short and those following increase in length to the fifth, which 
is about as long as broad or slightly longer than broad, and still further increase to 
the seventh or eighth which, with those following, is about twice as long as broad. 
After about the sixteenth to the twentieth segments the cirri acquire a whitish and 
highly polished surface, and taper slowly to the tip. There are no dorsal processes. 
The opposing spine is a minute median tubercle. The terminal claw is much longer 
than the penultimate segment, slender, and only slightly curved. 

There are in the type specimen 19 rather stout arms which are about 180 mm. 
long. The 7 IIBr series are all 4 (3+4). The 2 IIBr series, both on the same IIBr 
series, are 3 (2+3). The division series are smooth. The brachials are short, very 
obliquely wedge-shaped, about three times as broad as the maximum length, with the 
distal edge very minutely spinous, though not produced. 

Notes—A similar specimen has about 15 arms; the cirri are V, all broken. A 
small specimen has 10 arms about 40 mm. long; the cirri are X, 21, 15 mm. long. 

Locality.—Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 82; 
Sunda Strait (lat. 6° 38’ S., long. 105° 21’ E.); 35 meters; sandy mud; July 30, 1922 
(3). Pl. 18, fig. 33; pl. 82, fig. 224. 

Remarks.—The reduction in the number of cirri and of the centrodorsal as well 
as the general appearance suggest that the closest relationship of this species is with 


C. macrobrachius. 
CAPILLASTER SENTOSA (P. H. Carpenter) 


Plate 9, Figure 28; Plate 10, Figure 29; Plate 11, Figure 31 


[See also vol. 1, pt. 2, figs. 5, 6 (centrodorsal and radials), p. 6; figs. 158, 159 (analysis of arm division), 
p. 83; fig. 180 (dorsal view), p. 92; fig. 258 (arm), p. 205; figs. 374-377 (pinnule tips), p. 243; 
figs. 610-612 (comb), p. 317; fig. 685 (disk), p. 341; pl. 10, fig. 1026 (analysis of arm structure) ; 
pl. 12, fig. 1031 (arm); pl. 13, fig. 1051 (oral pinnule); pl. 15, fig. 1069 (pinnule); pl. 52, fig. 
1341 (ventral view, with Ophiomaza)] 


Comatula multiradiata (part) Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 533 
(redescription; includes sentosa, Comanthus bennetti, and Comaster multifida, but not multi- 
radiata of Linné).—pxr BuatNnvILte, Dict. des sci. nat., vol. 10, 1818, p. 108 (from Lamarck).— 
Lamovrovx, Encyclop. méthodique, vol. 2, 1824, p. 205 (from Lamarck).—pE BLAINVILLE, 
Dict. des sci. nat., vol. 60, 1830, p. 229 (from Lamarck).—Oxern, Allgem. Naturgesch., vol. 5, 
Abt. 2, 1835, p. 594 (from previous authors).—pE BLAINvILLE, Manuel d’Actinologie, 1834, 
1836, p. 249 (from Lamarck).—Lamarckx, Hist. nat. des animaux sans vertébres, ed. 3, vol. 1, 
1837, p. 470 (from previous edition) —Drsuayers and Mitnre-Epwarps, Hist. nat. des animaux 
sans vertébres, ed. 2, vol. 3, 1840, p. 209 (from previous edition).— J. Miter, Abhandl. d. k. 
preuss. Akad. d. Wiss., 1841, 1848, p. 180 (structure) —(Grrvats], Dict. universel d’hist. nat., 
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vol. 4, 1844, p. 130 (from Lamarck).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 
1879, p. 12 (Miiller’s description of the course of the ambulacral grooves).—A. H. Crarx, 
Ball. du mus. d’hist. nat., Paris, 1911, No. 4, p. 246 (identity). 

Comatula (Alecto) multiradiata (part) J. Miiuumr, Archiv f. Naturgesch., 1843, vol. 1, p. 133 (from 
Lamarck); Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 261 (Moluccas; description 
mainly; Péron’s specimen).—A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 30 (of J 
Miller, 1849=Capillaster multiradiata [error)). 

Comatula multifida (part) J. Miuer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 262 
(specimen with 40 arms).—DvusarpiIn and Hup#, Hist. nat. des zoophytes, Echinodérmes, 
1862, p. 207 (specimen with 50 arms). 

Alecto multiradiata TroscuHEet and Rutue, Handb. d. Zool., 1859, p. 584 (from Miiller). 

Actinometra multiradiata (part) P. H. Carpenter, Proc. Roy. Soc., vol. 28, 1879, p. 386; Trans. 
Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, pp. 13, 27; Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 521 
(Moluceas; Banda); p. 523 (Banda); Proc. Zool. Soc. London, 1882, 1883, p. 747 (listed); 
Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 324 (Péron’s specimen in part; but not the 
specimen from the locality given). 

Actinometra sentosa P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 325 
(description; Banda; Moluccas); pl. 66, figs. 4-6.—Harriaus, Nova Acta Acad. German., vol. 
58, No. 1, 1891, p. 102 (comparison of arms with those of macrobrachius)—KoruLEer, Mém. 
soc. zool. France, vol. 8, 1895, p. 421 (Sunda Is.; Biliton; notes).—Brtt, in Garpiner, Fauna 
and Geography of the Maldive and Laccadive Archipelagoes, vol. 1, pt. 3, 1902, p. 225 (north 
Male, 25 and 27 fathoms).—Mrnckert, Archiv f. Naturgesch., Jahrg. 71, 1905, vol. 1, Heft 
1, pp. 230 and following (regeneration).—Hamann, Bronns Klassen u. Ordnungen des Tier- 
Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed) —A. H. Cuark, Proc. Biol. Soc. Washington, vol. 
22, 1909, p. 87 (chosen as type of Capillaster); Proc. U. S. Nat. Mus., vol. 36, 1909, p. 503 
(type of Capillaster); Crinoids of the Indian Ocean, 1912, pp. 35, 40 (identity of previous 
records). 

Comaster sentosa A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (Jisted) ; vol. 35, 1908, pp. 
120, 123 (arm structure); p. 124 (listed); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 201 
(Albatross stations 5139, 5141, 5146, 5147); Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 391 (Alba- 
tross station 5249). 

Capillaster sentosa A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, p. 
133 (Singapore; description of specimen); p. 193 (collected by Svend Gad at Singapore); Proce. 
U.S. Nat. Mus., vol. 39, 1911, p. 5380 (Albatross stations 5355, 5481, 5482, 5483); Bull. du mus. 
d’hist. nat., Paris, 1911, No. 4, p. 244 (Comatula multiradiata of Lamarck is this species+ 
Comaster multifida+Comanthus bennetti); p. 246 (Moluccas, Péron and Lesueur; Moluccas, 
Quoy and Gaimard; descriptions of both); Proc. Biol. Soc. Washington, vol. 25, 1912, p. 18 
(compared with C. gracilicirra); Records of the Indian Mus., vol. 7, pt. 3, 1912, No. 26, p. 267 
(8° 51’ 30’ N., 81° 11’ 52’ E., 28 fathoms); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 4 
(Cebu; description) ; Crinoids of the Indian Ocean, 1912, pp. 2, 29 (included in Comatula multi- 
radiata Lamarck); p. 35 (=Actinometra sentosa P. H. Carpenter); p. 40 (= Actinometra sentosa 
Bell, 1902); p. 73 (synonymy in detail; localities; summary of previous records; superficially 
resembles Comatella nigra more than it does the other species of Capillaster); Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 4 (published references to specimens in the B. M.; Banda, Chal- 
lenger; North Male, Maldives); Records of the Western Australian Mus., vol. 1, pt. 3, 1914, 
p. 114 (collected by the Endeavour in Western Australia); p. 115 (an East Indian species new 
to Australia); p. 116 (between Fremantle and Geraldton; characters of the specimens and of 
the species; range); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., pp. 222 and following 
(detailed account of the distribution in Australia) —H. L. Cuarx, Spolia Zeylanica, vol. 10, 
pt. 37, 1915, p. 92 (occurs at Ceylon). —A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 
1918, p. 10 (in key; range); p. 11 (synonymy; detailed account; stations 79, 240, 299); pp. 272, 
274, 275 (listed).—Guisiin, Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 41 (details of arms); p. 
44 (reversion); p. 53 (axillary angle); p. 76 (syzygies); p. 89 (articulation in the IBr series) ; 
p. 117 (relation to fossils); fig. 141, p. 95 (pinnule articulation) —A. H. Crarx, Journ. Linn. 
Soe. (Zool.), vol. 36, No. 249, May 3, 1929, p. 636 (off Cape Padaran). 

97298—31 12 
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Diagnostic features —The size is large, and the cirri are large, stout, and numerous 
with 26-40 segments, of which the distal are much broader than long. There are 
40-110 (usually over 60) arms. This species is more easily confused with Comatella 
nigra than it is with any other species of Capillaster. 

Description—The centrodorsal is thick discoidal or almost columnar, with the 
bare polar area moderate in size, from 3 to 5 mm. in diameter, usually more or less 
strongly concave, rarely flat or somewhat convex. The cirrus sockets are arranged 
in 2 or 3 closely crowded more or less irregular alternating marginal rows. 

The cirri are XVI-XXX (most commonly XX—XXV), 30-40 (usually nearer 
the former), from 30 to 40 mm. long. The first segment is very short, and the 
following slowly increase in length to the sixth (more rarely the seventh or eighth) 
which is about as long as broad; the next 4 or 5 segments are subequal, all slightly 
longer than broad (usually about one-third longer than broad), and those following 
decrease in length, soon becoming about twice as broad as long, or even shorter, 
and remaining of these proportions until the end of the cirrus. A more or less, 
usually fairly well, differentiated transition segment occurs at about the tenth or 
eleventh, proximal to which the segments are dorsally rounded without dorsal proc- 
esses, with a dull surface and comparatively dark in color, while distally they are 
light in color, highly polished, and with distal projections on the dorsal side. The 
tenth and following segments have the distal dorsal edge produced forming a coarsely 
dentate transverse ridge, usually with 5-7 distinct teeth, though these may be more 
or less obsolete. In lateral view this ridge appears as a small or moderate terminal 
or subterminal dorsal spine which may be single or bi- or tri-cuspid. 

Distally this ridge becomes progressively narrower, on the outermost 12 or 13 
segments being represented merely by paired dorsal spines or, more rarely, by single 
spines. The opposing spine is always single, median, submedian or terminal, erect, 
or directed slightly distally, stout, and short, rarely reaching more than one-third 
the width of the penultimate segment in height. The terminal claw is from half 
again to twice as long as the penultimate segment, stout, abruptly curved basally 
but becoming nearly straight distally. 

The ends of the basal rays are very prominent in the interradial angles of the 
calyx, bridging over the narrow clefts between the radials and the centrodorsal and 
causing the proximal surface of the centrodorsal to assume a peculiarly stellate 
outline. 

The radials are short and oblong, usually about half as long as, though sometimes 
fully as long as, the IBr,. The IBr, are oblong, short, four ot five times as broad 
as long or even broader, united interiorly for almost their entire length. The IBr, 
(axillaries) are broadly pentagonal, almost triangular, about two and one-half times 
as broad as long, with their sides rounded and well separated from those of their 
neighbors; the lateral edges are slightly shorter than those of the IBr,. The IIBr 
series are 4 (3+4), rounded dorsally and laterally and well separated. The IJIBr 
series, IVBr series, and VBr series are 3 (2+3). There is a tendency to develop 
one more division series on the inner side of the IIBr and IIIBr series than on the 
outer. 

Arms 40-85 (rarely under 60) in number, from 80 to 130 mm. long. The first 
brachials are wedge-shaped, about twice as broad as the interior length, almost 


A MONOGRAPH OF THE EXISTING CRINOIDS 163 


entirely united interiorly. The first syzygial pair (composed of brachials 2+3) is 
oblong, nearly twice as broad as long. The next 4 brachials are oblong, three times as 
broad as long, usually somewhat tubercular. The following brachials are very short, 
wedge-shaped, about twice as broad as the longer side, soon becoming shorter and 
more oblong, and in the outer half of the arm regularly oblong and very short, about 
four times as broad as long, increasing somewhat in length, though remaining oblong, 
terminally. The brachials after the sixth or seventh have prominently everted 
edges which are armed with numerous fine spines. 

Syzygies occur between brachials 2+3, again from between brachials 16+ 17 to 
between brachials 31+32 (usually in the vicinity of the twenty-first brachial), and 
distally at intervals of from 5 to 9 (usually 6 or 7) muscular articulations. 

The mouth is marginal or submarginal, radial or nearly so. The anal tube is 
central or approximately central. The disk, which is from 15 to 30 mm. in diameter, 
is naked or bears a few calcareous nodules. 

Pp is about 30 mm. long, stout basally but rapidly becoming slender. It is 
composed of about 70 segments which at first are considerably broader than long but 
gradually become proportionately longer and after the tenth about as long as broad. 
The terminal comb is comparatively inconspicuous. It arises gradually and is 
composed of 9-11 small low rounded teeth. The following pinnules decrease rapidly 
in length and stoutness to P;, which is 7 mm. long, very slender, and composed of 
about 30 segments. The succeeding pinnules are slightly stouter, at first of about 
the same length, later slowly increasing in length, so that the distal pinnules are 9 or 
10 mm. long. The terminal combs usually end at about P3;, but may extend as far 
as P. The pinnules on the division series are somewhat carinate basally. The 
pinnules on the arm bases as far as the fourth pair, more rarely for one or two more 
pairs, have the first 2 segments strongly carinate. The distal ends of the pinnule 
segments are armed with prominent spines, and their dorsal surface is covered with 
small spines. 

The color in alcohol is dark reddish brown, the cirri yellow brown; yellow; 
brownish white; light yellow brown; nearly white, the pinnules almost black in the 
basal third, bright green in the distal two-thirds; or blackish brown. 

Notes.—The specimen from North Male, Maldives, is a large and well-developed 
individual. 

The examples from Investigator station 152 are medium sized and small, each 
with about 65 arms. Those from Investigator station 175 are all small, as are two 
from east of the Terribles. 

The specimens from Singapore agree with others from the Philippine Islands. 
One has 57 arms 95 mm. long and the cirri XX, 30, from 25 to 30 mm. long. 

Another has 60 arms 100 mm. long and the cirri XVIII, 30, 30 mm. long. The 
color of both of these is very bght brown. 

A third has 60 arms 90 mm. long and the cirri XX, 30, 20 mm. long. After the 
tenth the cirrus segments develop prominent distal edges dorsally which form sharply 
serrate transverse ridges; these ridges gradually become shorter distally so that the 
last 12 or 13 segments bear merely a pair of prominent tubercles. The opposing 
spine is central, subcentral or terminal, erect or directed slightly outward, stout, and 
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short, rarely reaching to more than one-third the lateral width of the penultimate 
segment in height. ‘The terminal claw is from half again to twice as long as the 
penultimate segment, stout, abruptly curved basally but becoming straighter distally. 

Another specimen from Singapore has about 70 arms which are about 80 mm. long, 
and the cirri XVI, 25 mm. long. The color is light brownish with the distal two- 
thirds of the cirri lighter. 

A typical specimen from Singapore has about 100 arms 95 mm. long. 

A small specimen from Singapore has 35 arms 80 mm. long. The anal area, 
which occupies most of the disk, is rather thickly set with small concretions most of 
which are rounded with a depressed center, though some are U-shaped, and some are 
confluent with those adjacent. This individual is practically intermediate between 
sentosa and multiradiata. 

One of the samples from Singapore with about 75 arms 100 mm. in length and the 
disk 15 mm. in diameter has a large Ophiomaza lying on the disk. 

One of the other specimens from Singapore has about 70 arms. 

Worthy of note is still another which is nearly white with the pinnules nearly 
black in the basal third and bright green in the distal two-thirds. 

One of the specimens from Sebesi Strait is large, with 80 arms. The other has 50 
arms; of the 10 IIBr series 7 are 4 (3 +4), 1 is 3 (2+8), 1 is 2, and 1 is 8 (8+4,7+8). 

The example from north of western Java is typical, with 61 arms. 

The specimen from Billiton recorded by Professor Koehler has 56 arms. There 
are 25-32 cirrus segments. The radials are clearly visible. The distal edges of the 
elements of the division series and the first 2 or 3 brachials are not furnished with 
spines; these do not appear until beyond the third or fourth brachials. 

The specimen from Siboga station 299 (Rotti) has 56 arms 110 mm. long; the 
cirri have 29-30 segments and are from 25 to 30 mm. long. 

Dr. P. H. Carpenter’s description of this species was based on the two specimens 
collected by the Challenger at Banda and one from the Moluccas collected by Quoy 
and Gaimard. As noted by him the centrodorsal is a thick disk, sometimes almost 
columnar, with the dorsal pole partially excavated. The cirri are XX-XXX, 26-40, 
with the fifth segment usually longer than broad and the next 2 or 3 the longest, 
least markedly so in the older cirri. The later segments are about as long as broad 
and somewhat compressed laterally, small spines appearing near their distal edges 
which increase in distinctness up to the penultimate. 

The radials are visible, least so in the larger specimens. The IBr, are partly 
united laterally. The division series are well separated from each other. The IIBr 
series are 4 (3 +4), and the ITIBr and following series are 3 (2+3). 

The arms are 40-65 in number 125 mm. long and are composed of 120-150 
brachials, of which the first few are nearly oblong and those following are short 
triangular with overlapping and coarsely spinous distal edges. From about the 
fortieth onward, as the arms narrow, the segments become more oblong and the 
terminal brachials are nearly as long as broad. The anterior arms may be slightly 
longer than the posterior. 

Syzygies occur between brachials 2+3, again from between brachials 16 +17 to 


between brachials 31 +32, and distally at intervals of from 5 to 9 (usually 6 or 7) 
muscular articulations. 


A MONOGRAPH OF THE EXISTING CRINOIDS 165 


Pp is nearly 30 mm. long, moderately stout at the base but soon becoming more 
slender. The length of the succeeding pinnules decreases to about Ps, which is not 
especially small, and slowly increases distally. The lowest pinnules have a large 
terminal comb involving 12-15 segments which may extend as far as Py. The edges 
of the pinnule segments are fringed with spines. 

The mouth is radial, or nearly so, and the disk is naked or bears a few calcareous 
nodules. 

The specimen from Siboga station 240 (Banda) is small with 17 arms and is 
undergoing adolescent autotomy. The left posterior and left anterior rays are in 
process of multiple division; the former has one IIBr 4 (3+4) series which bears 
internally a I1[Br 3 (2+3) series carrying two IVBr 3 (2+3) series; the latter has 
one IIBr 4 (3+4) series which bears a IIIBr 3 (2+3) series externally and a II1Br 
4 (3+4) series internally, the former carrying on the left (innermost) side a IVBr 
3 (2+3) series. The specimen is slender and delicate. 

Of the two specimens collected by the Endeavour between Fremantle and Gerald- 
ton, Western Australia, one is small, but typical, with 73 arms. One of the I[Br 
series is 2, the remaining 9 being 4 (3+4). The following division series are all 
3 (2+3). 

The other specimen has 33 arms 115 mm. long. There are 9 IIBr series, all 
4 (3+4), and 13 IIIBr series, all 3 (2+3). The centrodorsal is typically large and 
hemispherical. The cirri are composed of 28-30 segments and are from 27 to 30 mm. 
in length. 

The specimen from Amboina is typical with about 70 arms 140 mm. long. Of 
the 10 IIBr series, 6 are 4 (3+4) and 4 are 2. 

The example from the Danish expedition to the Kei Islands station 14 is small 
with 58 arms and is just beginning to acquire the adult characters. Of the 3 specimens 
from station 26, one is typical with about 70 arms which are about 105 mm. long; 
two of the IIBr series are 2; the cirri are XVI, 32-35, from 30 to 35 mm. long. 
A similar specimen has one of the IIBr series 2. The third specimen is small with 
12 arms, both of the IIBr series being 4 (3+ 4). 

The specimen from the Moluccas collected by Péron and Lesueur, which I 
examined in Paris, has apparently exactly 40 arms; the cirri have 29-34 segments. 
Carpenter remarked (1882) that in this specimen there is a tolerably well-marked 
median tubercle at the junction of the IBr, and IBr,, while the intersyzygial interval 
appears to be 11-14 muscular articulations. 

Quoy and Gaimard’s specimen from the Moluccas has about 50 arms, and the 
cirri have 27-30 segments. Carpenter noticed (1882) that in this individual the 
pinnules on the IIBr and IIIBr series have a slight keel on the second and third seg- 
ments, traces of which sometimes extend outward along the arms as far as the seventh 
brachial. This does not occur in the two Challenger specimens from Banda. 

The specimen from Siboga station 79 has about 80 arms which are 130 mm. in 
length. The cirri are 35 mm. long with 37-38 segments. 

The specimen from Cebu is large with the brachials and the elements of the 
outer division series strongly everted distally. 

Of the 3 specimens collected by Dr. Th. Mortensen off Jolo, that from about 22 
meters has about 60 arms about 110 mm. long; on each IIBr series the arms are in 
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2,1,1,2order. The example from about 27 meters has 33 arms about 140 mm. long. 
The first one from about 36 meters has about 85 arms. 

The example from Albatross station 5481 has 50 arms 90 mm. long, and the cirri 
XX, 27-35, from 25 to 30 mm. (usually 27 mm.) long. 

The specimen from Albatross station 5482 has 41 arms 120 mm. long, and the 
cirri XXI, 27-30 (usually 28), from 25 to 30 mm. (usually 27 mm.) in length. 

The individual from Albatross station 5483 has 37 arms 110 mm. long, and the 
cirri XXVIII, 27-31, from 25 to 30 mm. (usually 27 mm.) long. 

One of the specimens from Port Galera has 67 arms which are about 160 mm. long. 

Two of the specimens from Port Galera are very irregular. The arms are from 
90 to 110 mm. in length. In all cases one derivative from the IBr series is undivided, 
while the other divides into anywhere from 4 to 8 arms. 

The specimen from off Cape Padaran has 22 arms about 170 mm. long. The 
longest cirri have 31 segments. 

Abnormal specimens.—In the specimen collected by the Siboga at Banda (station 
240) one of the IIIBr series is 4 (8+4) instead of 3 (2+3) as usual. 

In one of the specimens from Port Galera one of the IIBr series is 2, and another 
is 3 (2-48). 

In one of the specimens from Sebesi Strait 7 of the IIBr series are 4 (8+4), 1 is 
3 (2438), 1 is 2, and 1 is 8 (8+4, 7+8). 

Localities —North Male, Maldives; 46 and 49 meters [Bell, 1902; A. H. Clark, 
1913] (1, B. M.). 

Investigator station 152; 11.5 miles S. 83° W. of Colombo Light House, Ceylon; 
56 meters; sand, shells, and coral; December 12,1893 [A. H. Clark, 1912; H. L. Clark, 
1915] (4, U.'S.N.M., 34837, 34848; I. M.). 

Investigator station 175; off the northeastern coast of Ceylon (lat. 8° 51’ 30’ N., 
long. 81° 11’ 52’’ E.); 51 meters; sand, shells, and stones; April 20, 1894 [A. H. Clark, 
1912; H. L. Clark, 1915] (3, U.'S.N.M., 34840; I. M.). 

Investigator; east of the Terribles; 24 meters [A. H. Clark, 1912] (2, U.S.N.M., 
34835, 34836). 

Singapore; Svend Gad [A. H. Clark, 1909] (12, C. M.). PI. 9, fig. 28; pl. 11, 
fig. 31. 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 90; Sebesi 
Strait, between Sumatra and Java; 36 meters; August 1, 1922 (2). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 67; Java Sea, 
north of the western end of Java (lat. 5° 48’ S., long. 106° 12’ E.); 38 meters; sand 
and shells; July 27, 1922 (1). 

Billiton, Sunda Islands [Koehler, 1895]. 

Siboga station 299; Boeka or Cyrus Bay, southern coast of Rotti (lat. 10° 52’ 
24’’ S., long. 123° 01’ 06’” E.); 34 meters; mud, coral, and lithothamnion; January 
27-29, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Sea Banda; 31 meters [P. H. Carpenter, 1882, 1888; A. H. Clark, 1913] 
2, B. M.). 

Siboga station 240; anchorage at Banda; 9-45 meters; black sand, coral bottom, 
and a lithothamnion bank; between November 22 and December 1, 1899 [A. H. 
Clark, 1918] (1, Amsterdam Mus.). 
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Endeavour; between Fremantle and Geraldton, Western Australia [A. H. Clark, 
1914] (2, W. A. Mus.). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; Amboina; break- 
water; about 1 meter; February 28, 1922 (1). ? 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 14; about 40 
meters; sand; April 10, 1922 (1); station 26; about 90 meters; sand; April 16, 1922 (3). 

Moluccas; Péron and Lesueur, 1803 [Lamarck, 1816; J. Miiller, 1843, 1849; 
P. H. Carpenter, 1882, 1888; A. H. Clark, 1911] (1, P. M.). 

Moluccas; Quoy and Gaimard [P. H. Carpenter, 1882, 1888; A. H. Clark, 1911] 
(ESPs INE): 

Siboga station 79; Borneo Bank (lat. 2° 43’ S., long. 117° 44’ E.); 41-54 meters; 
fine coral sand; June 12, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Albatross station 5147; near Siasi, Jolo (Sulu) archipelago; Sulade Island (E.) 
bearing N. 3° E., 8.4 miles distant (lat. 5° 41’ 40’’ N., long. 120° 47’ 10” E.); 38 
meters; coral sand and shells; February 16, 1908 [A. H. Clark, 1908]. 

Albatross station 5146; near Siasi, Jolo archipelago; Sulade Island (E.) bearing 
N. 18° W., 3.4 miles distant (lat. 5° 46’ 40’” N., long. 120° 48’ 50’’ E.); 44 meters; 
coral sand and shells; February 16, 1908 [A. H. Clark, 1908] (1 U.S.N.M., 34844). 
Pl. 10, fig. 29. 

Albatross station 5137; near Jolo; Jolo Light bearing S. 61° E., 1.3 miles distant 
(lat. 6° 04’ 25’’ N., long. 120° 58’ 30’’ E.); 36 meters; sand and shells; February 14, 
1908 (1, U.S.N.M., 34841). 

Albatross station 5139; near Jolo; Jolo Light bearing S. 51° W., 3.6 miles distant 
(lat. 6° 06’ 00’’ N., long. 121° 02’ 30’’ E.); 36 meters; coral sand; February 14, 1908 
[A. H. Clark, 1908] (2, U.S.N.M., 34839, 34849). 

Albatross station 5141; near Jolo; Jolo Light bearing S. 17° E., 5.5 miles distant 
(lat. 6° 09’ 00’’ N., long. 120° 58’ 00’’ E.); 53 meters; coral sand; February 15, 1908 
[A. H. Clark, 1908] (2, U.S.N.M., 34842, 34847). 

Dr. Th. Mortensen’s Pacific Expedition, 1914-1916; off Jolo (Sulu); about 22 
meters; March 17, 1914 (1); about 27 meters; March 21, 1914 (1); about 36 meters; 
March 17, 1914 (1); about 36 meters; March 21, 1914 (1). 

Albatross station 5249; Gulf of Davao, Philippines; Lanang Point bearing N., 
1 mile distant (lat. 7° 06’ 06’’ N., long. 125° 40’ 08’ E.); 42 meters; coral and sand; 
May 18, 1908 [A. H. Clark, 1909] (1, U.'S.N.M., 34850). 

Albatross station 5355; North Balabac Strait, Philippines; Balabac Light bear- 
ing S., 61° W., 16.6 miles distant (lat. 8° 08’ 10’’ N., long. 117° 19’ 15’’ E.); 80 meters; 
coral and sand; January 5, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 34846). 

Cebu, Philippines [A. H. Clark, 1912] (1, H. M.). 

Albatross station 5481; between Samar and Leyte, in the vicinity of Surigao 
Strait; Cabugan Grande Island (N.) bearing N. 86° W., 3.8 miles distant (lat. 10° 
27’ 30’ N., long. 125° 17’ 10’’ E.); 111 meters; sand, shells, and gravel; July 30, 
1909 [A. H. Clark, 1911] (1, U.S.N.M., 34876). 

Albatross station 5482; between Samar and Leyte, in the vicinity of Surigao 
Strait; Cabugan Grande Island (N.) bearing N. 87° W., 4.5 miles distant (lat. 10° 
27’ 30’’ N., long. 125° 18’ 00’’ E.); 122 meters; broken shells, sand, and green mud; 
July 30, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 34845). 
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Albatross station 5483; between Samar and Leyte, in the vicinity of Surigao 
Strait; Cabugan Grande Island (N.) bearing N. 88° W., 5.7 miles distant (lat. 10° 
27’ 30’’ N., long. 125° 19’ 15’’ E.); 135 meters; sand and broken shells; July 30, 
1909 [A. H. Clark, 1911] (1,°U.S.N.M., 34838). 

Port Galera, Mindoro; Dr. Laurence E. Griffin (4, M. C. Z., 655, 656). 

Off Cape Padaran, southern Annam (lat. 11° 38’ N., long. 109° 41’ E.); 146 
meters; from the Cape St. James-Hong Kong cable; M. H. Ellis, June 4, 1927 [A. H. 
Clark, 1929] (1, B. M.). 

Geographical range——From the Maldive Islands and Ceylon eastward to the 
Lesser Sunda Islands, Western Australia, the Moluccas, the Philippines, and southern 
Annam., 

Bathymetrical range.—From the low-tide mark down to 135 meters; the average 
of 23 records is 49 meters. 

History—The first known specimen of this species was collected by Péron and 
Lesueur in the Moluccas in 1803. This, together with two others collected at the 
same time, one of which represented Comaster multifida and the other Comanthus 
bennetti, was examined by Lamarck, and from his study of these three he drew up 
his description of Comatula multiradiata (1816). 

In 1849, J. Miiller referred this specimen to the Linnean Asterias multiradiata as 
redescribed by Retzius in 1805. He himself had examined the Linnean type at 
Lund, and in 1843 had published a detailed description of it. In 1849 he modified 
this so as to include Péron and Lesueur’s example. Thus he gave the number of the 
arms as 40 to 50 instead of 30 to 40 as given by Retzius, and the number of cirrus 
segments as 20-30 instead of 24. 

He had long been aware that Lamarck’s Comatula multiradiata was a compos'te, 
for in 1841 he had redescribed it, basing his redescription, published under the name 
Alecto multifida, upon the specimen representing the species now known as Comaster 
multifida. 

In 1862 Dujardin and Hupé used the name Comatula multifida to cover all of 
the specimens which had been studied by Lamarck. Under the name Actinometra 
multiradiata they reprinted Miiller’s redescription of the specimen (Capzillaster 
multiradiata) at Lund described by Linné and by Retzius. 

Dr. P. H. Carpenter in 1879 accepted Miiller’s reference of Péron and Lesueur’s 
specimen to multiradiata. 

In 1882 he published a revised description of multiradiata which was based upon 
two specimens collected by the Challenger at Banda. These were similar to the 
Moluccan specimens collected by Péron and Lesueur and by Quoy and Gaimard. 
He mentioned both of these and gave notes on them, having examined them at 
Paris. He included as conspecific with these four examples the type specimen of 
multiradiata at Lund, and another in the Hamburg Museum from Sumatra, both of 
which represent multiradiata. 

In the Challenger report (1888) Carpenter described sentosa as distinct from 
multiradiaia, his description being the same as that published under the name mul- 
tiradvata in 1882 and based upon the two Challenger specimens from Banda. He 
remarked that he had only seen ‘three specimens of Actinometra sentosa, one which 
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was brought to the Paris Museum by Quoy and Gaimard, and the two dredged at 
Banda by the Challenger.” The specimen collected by Péron and Lesueur he referred 
to multiradiata and not to his new species sentosa. But for this specimen he erro- 
neously gave the locality “Australian Seas” instead of the Moluccas. Péron and 
Lesueur’s specimen from Australia was taken by J. Miiller as the type specimen of 
Lamarck’s Comatula multiradiata and was redescribed by him under the name of 
Alecto multifida. Evidently Carpenter confused these two examples. 

Following Carpenter, all authors have accepted sentosa as a species distinct from 
multiradiata. 

This species was recorded by Koehler in 1895 from Billiton, and by F. Jeffrey 
Bell in 1902 from the Maldive Islands. The present author recorded it in 1908 from 
Albatross stations 5139, 5141, 5146, and 5147, and in 1909 from station 5249, and also 
from Singapore. 

In 1911 he published notes on the specimens from the Moluccas collected by 
Péron and Lesueur and by Quoy and Gaimard which he had examined in Paris in 
the preceding year, and recorded it from Albatross stations 5355, 5481, 5482, and 
5483. In 1912 he recorded the specimens from the Indian Ocean which had been 
collected by the Investigator, and in 1913 he published his notes on the specimens in 
the British Museum examined in 1910. In 1914 he recorded it from the coast of 
Western Australia, and in 1918 from three localities in the Dutch East Indies where 
it had been collected by the Siboga. 

Most of the records of this species have been accompanied by notes on various 
details of the structure, and in 1924 Gislén published additional information on the 
morphology. 

CAPILLASTER GRACILICIRRA A. H. Clark 
Plate 9, Figure 27 


Capillaster gracilicirra A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 18 (description; 
Siboga station 320); Unstalked Crinoids of the Siboga Exped., 1918, p. VIII (discovery by the 
Siboga and its significance); p. 10 (in key; range); p. 11 (detailed description; stations 318, 
320); p. 276 (listed); pl. 11, fig. 3. 

Diagnostic features—This species resembles C. sentosa except for having the 
distal cirrus segments about as long as broad instead of broader than long. There 
are 27-36 (usually nearer the latter) cirrus segments, and 33-110 arms. 

Description —The cirri are XVII, 27-36 (usually nearer the latter), from 33 to 
35 mm. long. The longest proximal segments are twice as long as broad, and are 
slightly constricted centrally with swollen ends. The shorter distal segments are 
about as long as broad. The tenth or eleventh is a transition segment. The eleventh 
or twelfth segments have several sharp spines on the distal border; on the two or 
three segments following, the central spine rapidly increases in size, becoming a 
long subterminal dorsal spine flanked at the base by a smaller one on either side. On 
the outer cirrus segments there may be two dorsal spines, a proximal and a distal. 

The arms are 33-110 in number, from 100 to 140 mm. in length. 

Except for the characters given above this species resembles C. sentosa. 
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Notes.—One of the specimens from Siboga station 318 is a magnificent example 
of the species. It has 110 arms which are 140 mm. long. No fully developed cirri 
are preserved, but from the young cirri present it appears undoubtedly to be referable 
to this form instead of to C. sentosa which, except for the cirri, it exactly resembles. 

The other two specimens are smaller, with 33 and 35 arms and cirri 35 mm. long 
composed of 28-36 segments. They seem to belong to C. gracilicirra rather than to 
C. tenuicirra, although as yet they have not acquired all of the characters of that 
form. 

The smaller specimens from Siboga station 318 are peculiar in having on the 
outer cirrus segments two dorsal spines, a proximal and a distal. 

The single individual from Siboga station 320 has been chosen as the type of 
the species. The cirri are XVII, 27-35 (usually nearer the latter), 33 mm. long. 
The longest proximal cirrus segments are twice as long as broad, and are slightly 
constricted centrally with swollen ends. The shorter distal segments are about as 
long as broad. The tenth or eleventh is a transition segment. There are 51 arms 
100 mm. long. 

Localities.—Siboga station 318; Java Sea, east of Madoera, north of the eastern 
end of Java (lat. 6° 36’ 30’ S., long. 114° 55’ 30’’ E.); 88 meters; fine yellowish gray 
mud; February 22, 1900 [A. H. Clark, 1918] (3, U.S.N.M., E. 456; Amsterdam Mus.). 

Siboga station 320; Java Sea, northeast of Madoera (lat. 6° 05’ 00’’ S., long. 
114° 07’ 00’’ E.); 82 meters; fine gray mud; February 23, 1900 [A. H. Clark, 1912, 
1918] (1, Amsterdam Mus.). PI. 9, fig. 27. 

Remarks.—This species is only known from the original specimens collected by 
the Siboga in 1900. 

CAPILLASTER MARIAE (A. H. Clark) 
Plate 12, Figure 32 


[See also vol. 1, part 1, fig. 822 (cirrus), p. 277] 


Actinometra multiradiata P. H. CarpentsER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 323 
(Kagoshima Bay, Japan); p. 325 (characters)—Harrtaus, Nova Acta Acad. German., vol. 58, 
No. 1, 1891, p. 104 (Kagoshima; characters of the specimen). 

Comatula mariae A. H. Cuark, Proc. U. S. Nat. Mus., vol. 33, 1907, p. 153 (description; Albatross 
station 4880). 

Comaster mariae A. H. Cuark, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 34, 1908, 
p. 317 (Japan); vol. 35, 1908, pp. 120, 123, 128 (arm structure); p. 124 (listed). 

Comaster multiradiata A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 317 (Japan). 

Capillaster mariae A. H. Cuarx, Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 4 (Hartlaub’s 
specimen from Kagoshima referred to this form); Crinoids of the Indian Ocean, 1912, p. 74 
(southern Japan; other localities refer to multiradiata)—REICHENSPERGER, Abhandl. Senck. 
naturf. Gesellsch., vol. 35, Heft 1, 1913, p. 86 (comparison with C. clarki)—A. H. Cuarx, 
Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 (southern Japanese species; range 
and its significance) ; Unstalked Crinoids of the Siboga Exped., 1918, p. 10 (in key; range); p. 18 
(remarks). 

Capillaster multiradiata A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 74 (in part; southern 
Japan). 


Diagnostic features —This species resembles in general C. multiradiata, but it is 
larger, with the 26-27 arms about 160 mm. in length, with the division series per- 
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fectly smooth, and with a curiously mottled appearance. The cirri have 27-30 
segments. 

Description —The centrodorsal is large, discoidal, with the bare polar area flat 
and circular, 9 mm. in diameter. The cirrus sockets are closely crowded and are 
arranged in a single or partially double marginal row. 

The cirri are XXV, 27-30, 25 mm. long, and moderately stout. The first seg- 
ment is very short and the following gradually increase in length to the fourth or 
fifth which is almost or quite twice as long as broad. The fifth or sixth is a transition 
segment, from half again to almost twice as long as broad. The following segment 
is similar, and those succeeding decrease in length so that the terminal 12 or 15 are 
about half again as broad as long. The transition and following segments have the 
distal edge produced dorsally and dorsolaterally. This production soon becomes 
confined to the dorsal side only, at the same time increasing in height and involving 
more and more of the dorsal surface of the segments, so that on the short distal seg- 
ments, beginning on the fifth or sixth after the transition segment, it becomes a rather 
prominent dorsal spine which is carinate along the middorsal line, arises evenly from 
the entire dorsal surface of the segments, and has the apex distal in position and 
not produced. On the terminal 4 or 5 segments the apex gradually moves to a more 
central position and the spine at the same time becomes more and more compressed 
laterally so that on the antepenultimate and preceding segment it becomes an ordinary 
dorsal spine resembling the opposing spine, median in position, and in height equal 
to not quite half the width of the segment which bears it. 

The opposing spine is terminal in position, its distal profile forming an obtuse 
angle with the oblique distal end of the penultimate segment, rather slender with a 
rounded apex, in height reaching to about half the distal width of the penultimate 
segment. The terminal claw is longer than the penultimate segment, stout and 
strongly curved basally but becoming more slender and slightly curved distally. 

The radials are concealed by the centrodorsal. On some rays the IBr, are also 
concealed by the centrodorsal; when these are visible they are very short, oblong, 
and laterally united. The IBr, (axillaries) are short and broadly pentagonal, over 
twice as broad as long, rounded and free laterally. The succeeding division series 
are dorsally smooth and rounded, laterally free, and very irregular. Nine of the 10 
IIBr series are present in the type specimen; of these 1 is 4 (3+4),4 are2,1 is2 (1 +2), 
and 3 consist of an axillary only. Seven IIIBr series are present, of which 1 is 4 
(3+4), 3 are 3 (2+38), 2 are 2 (1+2), and 1 is2. 

The arms in the type specimen are 26 in number and 160 mm. in length, rather 
slender, and remarkably uniform in width throughout their length. The first 
brachials are wedge-shaped, half again as broad as long exteriorly, rather large, and 
entirely united interiorly. The second and third brachials, commonly united into a 
syzygial pair, are oblong, about two and one-half times as broad as long. The next 
5 brachials are oblong, about three times as broad as long. The following brachials 
are wedge-shaped, rapidly becoming triangular, twice as broad as long, after the 
proximal third of the arm gradually becoming wedge-shaped again, in the distal 
half almost oblong, about three times as broad as long, and in the terminal portion 
longer again, about as long as broad, though still remaining slightly wedge-shaped. 
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The brachials from the fifth or sixth onward have prominent and finely spinous 
distal ends. 

The first syzygy usually occurs between brachials 2+3, but it may be between 
brachials 1 +2 or 3 +4, while on some arms syzygies occur between brachials 1+2 and 
3+4. The next syzygy may be anywhere from between brachials 17 +18 to between 
brachials 41 +42, and the distal intersyzygial interval is very irregular, varying from 
8 to 27 muscular articulations. 

The lowest pinnule (Pp, Pp, or P;) is 23 mm. long, rather slender, though slightly 
stouter than those following, and is composed of about 52 segments, of which the 
first 2 are about twice as broad as long and those following increase slowly in length 
to the ninth which, with the remainder, is about as long as broad. The terminal 
comb is prominent and begins rather abruptly. It is composed of 15 teeth which 
are rounded triangular, nearly twice as long as broad at the base, and rather strongly 
recurved. P, is 18 mm. long, similar to P, but slightly more slender, with the seg- 
ments becoming as long as broad at about the seventh. P; is 10 mm. long, very 
nearly as stout basally as P, but tapering more rapidly. P, is 9 mm. long, and re- 
sembles P;. P; is 8 mm. long and resembles P;. Pg is 7 mm. long and resembles 
P;. P, and the following pinnules are stouter than the 3 or 4 preceding, but they 
become abruptly slender in the terminal portion and bear terminal combs. They 
are composed of about 22 segments, of which the first 2 are broader than long and 
the remainder are about as broad as long. Terminal combs occur as far out as P.. 
After P, the pinnules begin to increase very slowly in length, after the proximal 
third of the arm also becoming gradually more slender. The distal pinnules are 
12 mm. long and are composed of about 25 segments, of which the first 2 are about 
twice as broad as long and the third and following are about half again as long as 
broad with prominent articulations. The distal ends of the segments of all the 
pinnules except the first 4 or 5 are everted and spinous and the dorsal surface of the 
segments of the middle and distal pinnules is finely spinous, especially in their outer 
portions. 

The whole surface of the animal is covered with a finely reticulated membrane 
like fine white netting which only opens along the ambulacral grooves along the edges 
of which it forms a band from which a row of small scallops project outward appear- 
ing like covering plates. This organic network completely hides the articulations 
of the brachials and pinnulars unless it is contracted by drying. It is especially 
thick at the articulations of the pinnule segments causing them to stand out white 
against the darker general surface of the segments and giving the pinnules a character- 
istic finely banded appearance like those of Nemaster discoidea. 

The color in alcohol is brownish yellow with a somewhat grayish cast, the pin- 
nules very finely banded brown and white. 

Notes.—Dr. P. H. Carpenter examined two very fine specimens from Kagoshima 
Bay, Japan, which had been dredged by Dr. Ludwig Déderlein. He wrote that, 
apart from their large size and somewhat smoother arms than usual, they are also 
remarkable for the peculiar mottled appearance of the disk, which is naked and with- 
out the calcareous concretions that occur in specimens of multiradiata from further 
south, and the type specimen of that species. 
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The specimen from Kagoshima in the Stuttgart Museum recorded by Dr. 
Clemens Hartlaub has 27 arms. He remarked that it is markedly larger than 
specimens of multiradiata which he had examined (from the China Sea, Taiwan 
[Formosa] and Amboina), and otherwise differs in many respects. Of the 9 IiBr 
series present, 4 are 2 instead of the usual 4 (3+4). The outer syzygial pairs of the 
4 (3+4) series are remarkably small in comparison with the two preceding segments. 
The articulations of the division series are smooth, whereas in the Chinese speci- 
mens of multiradiata they are as uneven as those of the brachials. The distal edges 
of the brachials are not so strongly produced as usual, and are also less strongly 
spinous than in specimens of multiradiata. 

Localities Kagoshima Bay, Japan [P. H. Carpenter, 1888; Hartlaub, 1891]. 

Albatross station 4880; in the eastern channel of the Korean Straits, near the 
Oki Islands; Oki Shima bearing S. 79° W., 7.5 miles distant (lat. 34° 16’ 00’’ N., 
long. 130° 16’ 00’” E.); 108 meters; fine gray sand and broken shells; August 2, 1906 
[A. H. Clark, 1907, 1912, 1918] (1, U.S.N.M., 22655). PI. 12, fig. 32. 

Remarks.—This species is only known from four specimens, all from south- 
western Japan. Of these I have only seen one, Hartlaub has seen one, and Car- 


penter has seen two. 
CAPILLASTER MULTIRADIATA (Linné) 


Plate 3, Figure 5; Plate 11, Figure 30; Plate 13, Figure 34; Plate 14, Figures 35, 36; Plate 81, 
Figures 222, 223 


{See also vol. 1, part 1, fig. 52 (pinnule tip), p. 81; fig. 323 (cirrus), p. 277; pt. 2, figs. 7, 8 (centro- 
dorsal and radials), p. 6; fig. 181 (dorsal view), p. 94; fig. 261 (arm), p. 205; figs. 378, 379 (pin- 
nule tip), p. 243; figs. 613-615 (comb), p. 317; pl. 9, fig. 1022 (analysis of arm division); pl. 12, 
fig. 1032 (arm) and fig. 1043 (oral pinnule); pl. 15, fig. 1068 (pinnule); pl. 23, figs. 1147, 1148 
(disk)] 


Double ray’d China Sea Star Petiver, Mus. Petiveriam, 1695, p. 85. 

Stella chinensis perelegans Petiver, Gazophylacium Naturae et Artis, 1711; Aquatilium animalium 
Amboinensium Icones et Nomina, 1713; Gazophylacium, 1716, pl. 4, fig. 6—P. H. Carpenter, 
Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 2 (history). 

Tproxac6exaxynuos Linck, De Stellis marinis, 1733, p. 53 (based on Petiver). 

Triscaedecacnemos ScuuzE, Betrachtung d. versteinerten Seesterne, 1763, p. 53 (from Linck, after 
Petiver).—Batuer, Ann. and Mag. Nat. Hist., ser. 8, vol. 4, 1909, p. 39 (history) —SprinGER, 
Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 183 (history). 

Asterias pectinata (part) Linné, Syst. Nat., ed. 10, vol. 1, 1758, p. 663 (reference to Petiver); 
ed. 12, vol. 1, 1767, p. 1101 (same).—P. L. S. Miuuer, Linné’s Natursystem, vol. 6, 1775, 
p. 140 (from Linné). 

Asterias multiradiata Linn&, Syst. Nat., ed. 10, vol. 1, 1758, p. 663 (Indian Seas; type specimen 
at Lund, but none of the references cited) ; ed. 12, vol. 1, 1767, p. 1101 (same).—A. J. Rerzrus, 
K. svensk. Vetensk. Akad. Handl., Ar 1783, vol. 4, p. 241 (redescription of the Linnean type 
specimen).—GmeE.LIn, Syst. Nat., ed. 13, vol. 1, 1788, pt. 6, p. 3166 (from Linné).— 
LatHam AND Davis, Faunula Indica, 1795, p. 32 (from Linné)—GersBAvER, System 
Verzeichniss d. Seesterne, Seeigel, etc., 1802, p. iv (from Linné).—Bosc, Hist. nat. des 
vers, vol. 2, An X (1802), p. 114 (from Linné).—A. J. Rerzius, Dissertatio sistens species 
cognitas asteriarum, Lund, 1805, p. 35 (redesecription).—Cuvier, Le régne animal, vol. 4, 
1817, p. 12 (from Linné); Le régne animal, nouv. ed., vol. 3, 1830, p. 229 (from the previous 
edition) —LatTrEILLE, Cuvier’s Animal Kingdom, vol. 4, 1831, p. 334 (from Cuvier).— 
GrirritH, Cuvier’s Animal Kingdom, 1835, p. ex (from Cuvier).—J. Mtuumr, Archiv f. 
Naturgesch., 1843, vol. 1, p. 133 (redescribed from the type); Abhandl. d. k. preuss. Akad. 
d. Wiss., 1841, 1843, p. 218 (structure).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, 
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vol. 2, 1879, p. 3 (identity); p. 11 (Retzius’ specimen redescribed by Miiller)—A. H. Cuarx, 
Proc. U.S. Nat. Mus., vol. 36, 1909, p. 392 (includes Comatula fimbriata, Actinometra borneensis, 
and Actinometra coppingeri) —A. H. Cuark, Memoirs Australian Mus., vol. 4, 1911, pp. 710, 
711 (history); Crinoids of the Indian Ocean, 1912, p. 1 (history); p. 2 (none of the components 
are identifiable, but the type specimen represents Capillaster multiradiata). 

Asterias (Ophiura) multiradiata OKEN, Lehrb. d. Naturgesch., 3 Thiel, 1815, p. 356 (from previous 
authors). 

Comatula fimbriata Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 534 (deserip- 
tion; Australian seas).—pE BLaInvILLE, Dict. des sci. nat., vol. 10, 1818, p. 108 (from Lamarck). 
—J. S. Miter, Nat. Hist. of the Crinoidea, 1821, p. 133 (discussion) —Lamovurovx, En- 
cyclop. méthodique, vol. 2, 1824, p. 205 (from (Lamarck).—pr BLAINVILLE, Dict. des sci. 
nat., vol. 60, 1830, p. 229 (from Lamarck); Manuel d’actinologie, 1834, 1836, p. 249 (from 
Lamarck).—Dvusarpin, in Desuayes and Mritne-Epwarps, Hist. nat. des animaux sans ver- 
tébres, ed. 3, vol. 1, 1837, p. 471 (from previous edition) —Drsuayrsand Mitne-Epwarps, Hist. 
nat. des animaux sans vertébres, ed. 2, vol. 3, 1840, p. 210 (after Lamarck).—J. MUuurr, 
Abhandl. d. k. preuss Akad. d. Wiss., 1841, 1843, pp. 184, 224 (structure)—Dusarpin and 
Houp#, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 204 (synonymy; redescribed).— W. B 
Carpenter, Phil. Trans. Roy. Soc., vol. 156, 1866, p. 697 (Lamarck’s Comatula fimbriata not 
that of J. S. Miller)—von Grarr, Das Genus Myzostoma, 1877, pp. 19, 20, 24 ([Bohol, Philip- 
pines]; myzostomes).—P. H. Carpenter, Trans. Linn Soc. (Zool.), ser. 2, vol. 2, 1879, p. 5 
(position of mouth; same as Stella chinensis Petiver)—von GrarF, Challenger Reports, Zoology, 
vol. 10, pt. 27, 1884, p. 57 (Bohol; myzostomes).—Brawn, Centralbl. f. Bakteriol. u. Parasi- 
tenkunde, vol. 3, 1888, p. 185 (myzostomes; after von Graff) —A. H. Cuark, Proc. U.S. Nat. 
Mus., vol. 36, 1909, p. 392 (synonym of Asterias multiradiata) ; Zool. Anzeiger, vol. 34, No. 11-12, 
1909, p. 364 (same); Bull. du mus. d’ hist. nat., Paris, 1911, No. 4, p. 244 (same); Memoirs 
Australian Mus., vol. 4, 1911, p. 710 (history; is the same as Stella chinensis and Asterias 
multiradiata) ; Crinoids of the Indian Ocean, 1912, p. 30 (of Lamarck is Capillaster multiradiata). 

Comatula (Alecto) multiradiata J. Misuuer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 
261 (in part). 

Alecto fimbriata J. Miiuer, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 185 (after Lamarck) ; 
Archiv f. Naturgesch., 1841, vol. 1, p. 144 (same); Archiv f. Naturgesch., 1843, vol. 1, p. 136 
(redescribed). 

Comatula (Alecto) fimbriata J. Miiuuer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 258 
(redescribed; Trinquemale).—A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 74 (identity). 

Alecto multiradiata Troscuet and Rutue, Handb. d. Zool., 1859, p. 584 (part; after J. Miller).— 
P. H. Carpenter, Trans. Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, p. 13 (Lund specimen and the 
Paris specimens referred by Miller to this species). 

Comatula brevicirra Dusarpin and Hups, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 208 
(nomen nudum; may be identical with parvicirra) —P. H. Carpenter, Trans. Linn. Soc. (Zool.), 
ser. 2, vol. 2, 1879, p. 28 (Straits of Sunda; nomen nudum); Challenger Reports, Zoology, vol. 
26, pt. 60, 1888, p. 318 (Straits of Sunda; synonym of fimbriata). 

Actinometra multiradiata Dusarpin and Hup#, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 
210 (synonymy; redescription; no locality)——P. H. Carpenter, Journ. Linn. Soc. (Zool.), 
vol. 13, 1877, p. 443; Proc. Roy. Soc., vol. 28, 1879, p. 386; Trans. Linn. Soe. (Zool.), ser. 2, 
vol. 2, 1879, p. 13 (Lund specimen and one of the Paris specimens referred to by Miller belong 
to this species); p. 27 (systematic position); pl. 1, fig. 4——Brxi, Proc. Zool. Soc. London, 
1882, p. 533 (listed); p. 535 (specific formula)—P. H. Carpenter, Journ. Linn. Soe. (Zool.), 
vol. 16, 1882, p. 521 (Sumatra; history; redescription refers to sentosa); Proc. Zool. Soe. Lon- 
don, 1882, 1883, pp. 733 and following (discussion of Bell’s method of formulation and corrected 
formula); Challenger Reports, Zoology, vol. 11, pt. 32, 1884, pp. 49, 52, 337 (arm division and 
brachial structure); vol. 26, pt. 60, 1888, p. 322 (redescription; station 186; summary of pre- 
vious records; specimen from Kagoshima Bay is C. mariae); pl. 66, figs. 1-3.—Sruprr, Die For- 
schungsreise 8. M. S. Gazelle in d. Jahren 1874-1876, 3 Thiel, Zool. u. Geol., 1889, pp. 194, 195 
(localities) —Harriaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 101 (variability 
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of the IIBr series); p. 102 (comparison with a specimen of fimbriata from Ruk); p. 103 (China 
Sea; Formosa; characters of the specimens); p. 113 (in G6ttingen Mus.).—Prrrier, Traité 
de zool., 1893, p. 858.—Be 1, Proc. Zool. Soc. London, 1894, p. 394 (northwest Australia).— 
Koruuer, Mém. soc. zool. France, vol. 8, 1895, p. 421 (Sunda Is.; Biliton; 27 and 31 arms).— 
Tuomeson, Proc. Roy. Soc. Edinburgh, vol. 22, 1899, p. 322 (distribution and its bearing on 
bipolarity) —Ber.u, in Gardiner, Fauna and Geography of the Maldive and Laccadive archi- 
pelagoes, vol. 1, pt. 3, 1902, p. 225 (Hulule)—Cuapwick, Report Ceylon Pearl Oyster Fish- 
eries, pt. 2, suppl. rep. 11, 1904, p. 153 (occurs at Ceylon); p. 157 (stations IX, XLI, LIII, 
LXVI; characters) —Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 
1907, p. 1585 (listed)—A. H. Cuark, Proe. U. 8S. Nat. Mus., vol. 40, 1911, p. 6 (Bell’s record 
from southeast Africa is Comatella maculata); Memoirs Australian Mus., vol. 4, 1911, pp. 716, 
719 (Australian records); Crinoids of the Indian Ocean, 1912, pp. 35, 37, 39, 40, 41 (identity 
of previous records) ; Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 76 (of Bell, 1909, is Coma- 
tella maculata).—H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 5 (identity). 

Antedon fimbriatus LivKen, Vidensk. Meddel., 1871, p. 273 (East Indies). 

Actinometra gracilis LitKEN, Mus. Godeffroy Cat., vol. 5, 1874, p. 190 (Formosa).— Harr.avs, 
Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 103 (Formosa; characters).—A. H. Cuark, 
Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, p. 117 (synonym of Capil- 
laster multiradiata). 

Comatula (Actinometra) borneensis GruseE, Jahresber. d. Schles. Gesellsch. f. vaterl. Cultur, vol. 
53, 1875, p. 75 (description; North Borneo). 

Actinometra fimbriata P. H. CarpEntTrER, Journ. Anat. and Physiol., vol. 11, 1876, p. 92 (anatomy); 
Journ. Linn. Soe. (Zool.), vol. 18, 1877, pp. 443, 444; Proc. Roy. Soc., vol. 28, 1879, p. 386; 
Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 27 (systematic position); p. 28 (discussion of 
specimens in the Paris Mus.).—Brut, Proc. Zool. Soe. London, 1882, p. 533 (listed); p. 535 
(specific formula).—P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1883, pp. 735 and fol- 
lowing (discussion of Bell’s method of formulation and corrected formula).—von GRarr, 
Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 16, 19 (myzostomes); p. 57 (Bohol; 
myzostomes).—BELL, Proc. Zool. Soc. London, 1888, p. 387 (occurs in the Bay of Bengal).— 
P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 317 (description; sta- 
tion 208; other localities); pl. 62, figs. 2-4—Harrntaus, Nova Acta Acad. German., vol. 58, 
No. 1, 1891, p. 101 (variability of the IIBr series); p. 102 (Ruk; characters of the specimen 
and comparisons).—Brtu, Proc. Zool. Soe. London, 1894, p. 396 (Macclesfield Bank, 22—45 
fms.).—Prerrer, Abhandl. d. Senck. naturforsch. Gesellsch., vol. 25, 1900, p. 85 (Ternate).— 
BEtL, in Gardiner, Fauna and Geography of the Maldive and Laccadive Archipelagoes, vol. 1, 
pt. 3, 1902, p. 225 (Hulule)—Mrnckerrt, Archiv. f. Naturgesch., Jahrg. 71, 1905, Heft 1, 
p. 218 (regeneration) —Hamann, Bronns Klassen u Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 
1907, p. 1585 (listed) —A. H. Cuark, Crinoids of the Indian Ocean, 1912, pp. 35, 37, 38, 40 
(identity of previous records). 

Comatula (Alecto) multiradiata P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, 
p. 12 (Miiller’s use of the name). 

Comatula multiradiata P. H. Carpenter, Trans. Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, p. 28 (name 
found on a dry specimen in the Paris Mus.). 

Actinometra coppingeri Brtu, Proc. Zool. Soc. London, 1882, p. 535 (specific formula) —P. H. 
CarPEnTER, Proc. Zool. Soc. London, 1882, 1883, p. 747 (specific formula).—Bxrti, Report 
Zool. Coll. H. M.S. Alert, 1884, p. 155 (specific formula); p. 168 (description; Flinders, Clair- 
mont); pl. 16, fig. B—Dzrnpy, Proc. Roy. Phys. Soc. Edinburgh, vol. 9, 1886, p. 18, footnote 
(comparison with 12-armed Antedon bifida) —P. H. Carpenter, Challenger Reports, Zoology, 
vol. 26, pt. 60, 1888, p. 320 (description; Flinders, Clairmont; Banda, 17 fathoms; Samboangan, 
10 fathoms; Singapore; Amboina; China Sea) —Hartiaus, Nova Acta Acad. German., vol. 
58, No. 1, 1891, p. 11 (collected by Brock at Amboina); p. 101 (Amboina; specimen with 
7 IIBr 2 series); p. 113 (in Géttingen Mus.).—Tuompson, Proc. Roy. Soc. Edinburgh, vol. 22, 
1899, p. 322 (distribution and its bearing on bipolarity)—Prrrrrer, Abhandl. d. Senck. natur- 
forsch. Gesellsch., vol. 25, 1900, p. 85 (Ternate)—Hamann, Bronns Klassen u. Ordnungen 
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des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed) —A. H. Cuark, Proc. U. 8. Nat. Mus., 
vol. 36, 1909, p. 392 (synonym of multiradiata); Zool. Anzeiger, vol. 34, Nos. 11-12, 1909, 
p. 364 (same); Memoirs Australian Mus., vol. 4, 1909, pp. 714, 716, 717 (identity); Proc. 
U.S. Nat. Mus., vol. 43, 1912, p. 385 (identity of a specimen in Berlin recorded by Carpenter 
in 1888); Crinoids of the Indian Ocean, 1912, pp. 31, 35, 37 (identity of previous records). 

Actinometra borneensis Brut, Proc. Zool. Soc. London, 1882, pp. 533, 535 (listed)—P. H. Car- 
peNnTER, Proc. Zool. Soc. London, 1882, 1883, p 747 (listed); Challenger Reports, Zoology, 
vol. 26, pt. 60, 1888, pp. 58, 317, 321, 366, 382 (characters and locality) Hamann, Bronns 
Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed) —A. H. Cuarx, 
Proce. U. S. Nat. Mus., vol. 36, 1909, p. 392 (synonym of Asterias multiradiata); Zool. Anzeiger, 
vol. 34, No. 11-12, 1909, p. 364 (considered a synonym of Asterias multiradiata); Crinoids of 
the Indian Ocean, 1912, p. 35 (identity). 

Actinometra stewarti P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 321 
(in text; Singapore; characters). 

Actinometra parvicirra (part) Brut, Proc. Zool. Soc. London, 1888, p. 387 (Bay of Bengal).-— 
Tuurston, Madras Government Museum Bulletin, No. 2, 1894, pp. 106, 114 (Tuticorin, 
Madras; habits). 

Comatula multistriata pe Lortou, Paléontol. frang., ter. jurassique, vol. 11, pt. 2, 1889, p. 437 
(from Carpenter; editorial error). 

Comaster borneensis A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 35, 
1908, pp. 120, 123 (arm structure); p. 124 (listed). 

Comaster coppingert A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 35, 
1908, pp. 120, 123 (arm structure); p. 124 (listed); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, 
p. 202 (Albatross station 5153). 

Comaster fimbriata A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 35, 1908, 
pp. 120, 123 (arm structure); p. 124 (listed); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 201 
(Albatross stations 5136, 5137, 5138, 5139, 5141, 5142, 5147, 5168, 5165, 5205; also Philippine 
Is. with no further data). 

Comaster multiradiata A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 35, 
1908, pp. 120, 123 (arm structure); p. 124 (listed); vol. 36, 1909, p. 391 (Albatross station 
5249); p. 392 (fimbriata, coppingeri, and borneensis synonyms of this species; Albatross stations 
5161, 5165). 

Capillaster multiradiata A. H. CuarK, Zool. Anzeiger, vol. 34, Nos. 11-12, 1909, p. 364 (Dirk 
Hartog I., 7 fathoms; fimbriata, borneensis, and coppingeri considered as synonyms); A. H. 
Cuark, Vidensk. Medd. fra den naturhist. Forening i Kébenhavn, 1909, p. 123 (range); p. 134 
(synonymy; localities; descriptions of specimens); p. 193 (collected at Singapore by Svend 
Gad); p. 195 (host of Hulima capillasiericola) —Bartscu, Vidensk. Medd. fra den naturhist. 
Forening i Kgbenhayn, 1909, p. 195 (Singapore; description of Eulima capillastericola).—A. H. 
Cuark, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 530 (Albatross stations 5249, 5276, 5355, 5482; 
description of an abnormal specimen); vol. 40, 1911, p. 13 (occurs at Ceylon, but not in the 
Arabian Sea); p. 16 (synonymy; record of a typical specimen from the Sunda Straits); Bull. 
du mus. d’hist. nat., Paris, 1911, No. 4, p. 244 (includes fimbriata Lamarck); p. 246 (Sunda 
Straits); p. 248 (Asterias multiradiata Linné); Notes from the Leyden Mus., vol. 33, 1911, 
p. 177 (Java Sea); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 437 (northwest 
Australia); p. 439 (East Indian species occurring south to Dirk Hartog and Flinders Is.); 
p. 443 (range on the east coast); p. 444 (range on the west coast); p. 445 (summary of west 
Australian records); Memoirs Australian Mus., vol. 4, 1911, p. 717 (known to Carpenter from 
Australia); p. 721 (occurs south to Flinders I.); p. 722 (northwest Australia); p. 724 (Turtle 
Bay, Dirk Hartog I.); p. 736 (annotated synonymy; characters; summary of Australian 
records; range); Proc. Biol. Soc. Washington, vol. 25, 1912, p. 18 (compared with C. 
tenuicirra); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 4 (specimens in the Hamburg 
Mus.); Proc. U.S. Nat. Mus., vol. 43, 1912, p. 385 (specimens in the Berlin Mus.); Crinoids 
of the Indian Ocean, 1912, pp. 1, 30, 31, 35, 37, 38, 39, 40 (identity of previous records); p. 74 
(detailed synonymy; localities; descriptions of specimens; discussion); p. 123 (Hulima capil- 
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lastericola parasitic on this species) ; p. 310 (additional localities; description of a very abnormal 
specimen).—KorHLER and VaANney, Bull. scient. de la France et de la Belgique, ser. 7, vol. 46, 
fasc. 3, 1912, p. 206 (gastropod parasite) —A. H. Crarx, Proc. Biol. Soc. Washington, vol. 26, 
1913, p. 178 (range in east Asia); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 5 (specimens 
in the British Museum).—ReErcHEeNsperGeR, Abhandl. Senck. naturf. Gesellsch., vol. 35, 
Heft 1, 1913, p. 83 (Ceylon); p. 84 (Ceylon; characters of the 4 specimens).—VANEy, Bull. 
scient. de la France et de la Belgique, ser. 7, vol. 47, fasc. 1, 1913, p. 17 (history and affinities 
of the gastropod parasite)—A. H. Ciarx, Records of the Western Australian Mus., vol. 1, 
part 3, 1914, p. 114 (collected by the Endeavour in Western Australia); p. 115 (East Indian 
species; range extended southward from Dirk Hartog I.); p. 117 (between Fremantle and 
Geraldton; characters of the specimens).—F. W. Cuarks and Wueewer, U. S. Geological 
Survey Professional Paper 90-D, 1914, pp. 33 and following (inorganic constituents of the 
skeleton).—A. H. Cuarx, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 (Malayan 
species; range and its significance); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 
1915, pp. 222 and following (detailed account of the distribution in Australia) —H. L. Cuarx, 
Carnegie Institution of Washington Publication 212, 1915, p. 101 (Mer; 5-6 fathoms; color in 
life; characters) ; Spolia Zeylanica, vol. 10, part 37, 1915, p. 92 (occurs at Ceylon) —HarTMEYER, 
Mitt. zool. Mus. Berlin, vol. 8, Heft 2, 1916, p. 233 (Dirk Hartog I., No. 3432; St. Mathias I., 
No. 5941; British North Borneo, No. 6373).—F. W. CuarKr and WHEELER, U. S. Geological 
Survey Professional Paper 102, 1917, pp. 20 and following (inorganic constituents of the 
skeleton).—A. H. Ciarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 10 (in key; range); 
p. 14 (synonymy; notes; stations 33, 37, 40, 47, 49a, 50, 60, 90, 93, 99, 138, 144, 162, 240, 250, 
282, 285, 294, 296, 299); pp. 271-275 (listed); pl. 3 (colored); Smiths. Miscell. Coll., vol. 72, 
No. 7, 1921, pl. 1, fig. 16 (pinnule tip); pl. 3, fig. 37 (cirrus) —H. L. Cuarx, The Echinoderm 
Fauna of Torres Strait, 1921, p. 8 (collected by the Carnegie Exped., 1913); p. 14 (Mer; notes; 
Port Galera, Philippines; color in life); pp. 192 and following (range). 

?Actinometra fimbriata Harttaus, Mem. Mus. Comp. Zo6l., vol. 27, No. 4, 1912, pp. 281, 414 
(listed); p. 479 (Sooloo Is.). 

Capillaster mariae A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 74 (Andaman Is.; Ruk, 
Carolines). 

Capillaster clarki RricHENSPERGER, Abhandl. Senck. naturf. Gesellsch., vol. 35, Heft 1, 1913, 
p. 82 (Aru Is.); p. 85 (Aru Is.; localities; detailed description) ; figs. 2-5, p. 86 (showing irregu- 
lar division series, irregular distribution of the syzygies, anda cirrus).—A. H. CuarK, Unstalked 
Crinoids of the Siboga Exped., 1918, p. 10 (in key; range); p. 18 (discussion; considered as a 
synonym of C. multiradiata). 

Comaster multifida (part) GistHn, Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 3 
(listed) ; p. 5 (Mjéberg’s station 1); p. 14 (station 1; notes); pl. 1, fig. 4. 

Comanthus (Vania) parvicirra Gist&N, Nova Acta reg. Soe. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 
1922, p. 50 (Comaster multifida described in 1919 in synonymy). 


Diagnostic features —This is a medium-sized species with usually 15-25 arms 
and 15-28 (usually 20-24) cirrus segments, of which the outermost 12-14 are about 
half again as broad as long. 

Description —The centrodorsal is moderate in size, discoidal, with the polar 
area flat or slightly concave, usually with a shallow median pit, about 4 mm. in 
diameter. The cirrus sockets are arranged in a crowded and somewhat irregular 
marginal row, usually with a more or less complete second row of sockets which 
alternate with those of the first. 

The cirri are XV-XXV (usually about XX), 15-28 (usually 20-24), from 15 
to 18 mm. long. The first 4 (less commonly only the first 3) segments are subequal, 
about twice as broad as long, slightly shorter in the first. The next segment 
is usually about as long as broad, though rather variable, sometimes longer and 
sometimes shorter. The fifth or sixth is a transition segment, about one-third 
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again as long as broad. The next segment is slightly shorter, and the following are 
about as long as broad. Those succeeding gradually decrease in length so that 
the outermost 12-14 are subequal, about half again as broad as long. The tran- 
sition and following segments have the distal dorsal edge raised into a coarsely 
dentate transverse ridge which on the next 2 or 3 segments following the transi- 
tion segment becomes concave and then rather strongly V-shaped, with a rather 
large tooth at the apex of the V, and 2 smaller ones on either side. Distally the 
median tooth gradually increases in prominence and the lateral teeth become less 
marked until on the 2 or 3 segments before the penultimate the lateral teeth nearly 
or quite disappear, leaving the median tooth as a prominent median dorsal spine 
which is slightly curved distalward. 

The opposing spine is median, slender, slightly curved distalward, equal in 
height to about one-third the width of the penultimate segment; it is about as long 
as the 1 or 2 spines preceding. The terminal claw is about half again as long as 
the penultimate segment, stout and strongly curved basally but becoming straighter 
and more slender distally. 

The ends of the basal rays are visible as rather prominent tubercles in the angles 
of the calyx. 

The radials are concealed by the centrodorsal. The IBr, are oblong, very short, 
closely united laterally, and usually somewhat concealed by the centrodorsal. The 
IBr, (axillaries) are short, broad, almost or quite triangular, from two to two and 
one-half times as broad as long, nearly or quite in contact laterally. The IIBr 
series are 4 (3+4), rarely 2, well rounded dorsally; the pinnules borne by the IIBr, 
are usually almost, sometimes quite, in apposition. The IIIBr series are 3 (2+3), 
usually not developed on more than half the rays and often altogether absent. The 
IVBr series are 8 (2+3), but are rarely developed; when present they are widely 
separated from their neighbors. 

The arms are 12-35 in number, most commonly 18-24, from 100 to 125 mm. in 
length. The first brachials are wedge-shaped, longer outwardly than inwardly, 
about twice as broad as the median length, and entirely united interiorly. The first 
syzygial pair (composed of brachials 2+3) is most commonly about twice as broad 
as long, or somewhat broader. The next 2 or 3 brachials are oblong, about three 
times as broad as long, and those following become more or less, in the best 
developed individuals only slightly, wedge-shaped, three or four times as broad as 
long, soon gradually becoming oblong again, in the outer three-fourths of the arm 
being regularly oblong, approximately four times as broad as long, but becoming 
longer again and more wedge-shaped at the tip. After the first 3 the brachials have 
very prominent finely spinous distal ends. The elements of the IJBr and IIIBr 
series also usually have their distal ends everted and prominent. The arms usually 
increase more or less markedly in width from the first to about the twentieth 
brachial, in extreme cases being twice as broad here as at the base; beyond the 
twentieth brachial the arm remains of practically the same width for some time, 
then tapers gradually to the tip. In many individuals, especially those with a com- 
paratively small number of arms, this increase in width of the proximal portion of 
the arm is but little marked. 
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Syzygies occur between brachials 2+3 (on arms arising from a [Br axillary 
brachials 3+ 4), again from between brachials 14+15 to between brachials 43 + 44 
(usually in the vicinity of the sixteenth-twentieth brachials), and distally at intervals 
of from 4 to 13 (usually from 6 to 8) muscular articulations. 

In arms arising from a [Br axillary there may be an additional syzygy at no 
great distance from the first; but this is frequently absent. 

The mouth is radial, usually marginal or nearly so, but frequently subcentral and 
occasionally quite central. The anal tube is usually subcentral. The disk, which is 
most commonly from 15 to 20 mm. in diameter, usually bears a few scattered cal- 
careous granules, mostly in the anal area, but is frequently naked. 

Pp is from 12 to 15 mm. long, rather stout at the base, but becoming slender 
after the first 5 or 6 segments. It is composed of about 40 segments, of which the 
first 6 to 8 are broader than long (usually about twice as broad as long) and the 
remainder are about as long as broad. The terminal comb is composed of 12 teeth 
which are about twice as long as broad at the base, most of them slightly longer than 
the width of the segments which bear them, and slightly recurved. Pp is similar to 
Pp though not so stout basally and 2 or 3 mm. shorter. It is composed of about 35 
segments, of which the first 3 decrease rapidly in width, the pinnule tapering very 
gradually from that point onward. From the fifth outward the segments are about 
as long as broad. The second segment is usually carinate. In arms arising from a 
IBr axillary P, is as described for Pp, and P, is as described for Pp. In arms arising 
from a IIBr axillary P, is as described for Pp. On such arms P, is 9 mm. long, more 
slender basally than the preceding pinnules, composed of 30 segments, of which the 
first 2 are much broader than long, the second carinate, and those after the fourth 
are about as long as broad. P; is similar, but the second segment is usually not 
carinate. P, is similar, about 8 mm. long. P; and the followimg pinnules are of 
about the same length but slightly stouter and composed of slightly shorter and 
rather strongly overlapping segments. The terminal comb persists usually up to P; 
or Pi, more rarely extending to P,;, or disappearing after Py. 

The distal pinnules are similar in length to the middle pinnules, but are more 
slender. They are composed of 16 or 17 segments, of which the first is short, the 
second is not quite so long as broad, the third is somewhat longer than broad, and 
the following gradually increase in length, being somewhat over twice as long as 
broad distally, but short again terminally. 

The color in alcohol is very variable; reddish or blackish brown; purple; violet; 
greenish gray; bright yellow; creamy white; the dark specimens sometimes have the 
disk mottled with white, and the pinnules nearly white with the tips and the peri- 
some black. 

Notes.—The specimen from Hulule, Maldives, is a fine example with 22 arms. 

Of the 4 specimens collected by Sarasin in Ceylon and recorded by Reichens- 
perger, 1 has 16 arms 60 mm. long and the cirri XX with some 20 segments, 15 mm. 
long; the IIIBr series are all 3 (2+3); the brachials are moderately broad; in spite of 
the number of arms this strongly recalls the form described by Bell as coppinger. 
A second specimen has exactly 20 arms, with the brachials markedly shorter than in 
the first, and XVIII cirri from 17 to 19 mm. in length. The two remaining speci- 
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mens have 27 and 29 arms which are about 100 mm. long and are composed of narrow 
brachials; the cirri are XXI and XIX, from 20 to 22 mm. in length; these are typical 
of fimbriata as described by Carpenter. 

Of the 2 specimens from Jnvestigator station 152, 1 has 18 arms about 90 mm. 
long gradually increasing in diameter to about the twelfth brachial, and from that 
point gradually tapering distally; the brachials are very short. 

The specimen recorded by Chadwick from Ceylon Pearl Oyster Fisheries station 
IX has 12 arms. 

Of the 2 specimens examined from Tuticorin, 1 has 21 and the other 25 arms. 

The specimen recorded by Chadwick from Ceylon Pearl Oyster Fisheries station 
LXVI has 22 arms; the width of the arms increases gradually from the first to about 
the twentieth brachial. 

The 5 specimens recorded from ?India (probably Ceylon) are all small or medium 
sized. 

Of the 2 specimens from the Arrakan coast, 1 has 19 and the other 26 arms. 

One of the specimens from Investigator station 387 has 15 arms; of the 5 [Br 
series present, 1 is 2 instead of the usual 4 (3+4). One of the other specimens has 
38 arms 80 mm. long, and the third has 42 arms 90 mm. long. Both of these last 
approach in their general facies C. sentosa. 

The example from 8 miles west of Interview Island, Andamans, has 11 arms 85 
mm. long. 

The specimen from off Rutland Island, Andamans, has 12 arms 85 mm. long 
which are composed of short discoidal brachials on which the eversion of the distal 
ends is more marked than usual. The eversion of the distal ends of the cirrus seg- 
ments is exceedingly strong and continues all around excepting in the middle of the 
ventral side, not being confined to the middle of the dorsal side as usual. The 
central spines on the dorsal side of the cirrus segments are correspondingly enlarged. 

Of the 4 specimens from Investigator station 239, 2 have 11, 1 has 12, and 1 has 
13 arms. 

Of the 9 specimens collected by the Investigator at the Andaman Islands 4 are 
small; of the others one has 13 arms, one 15, one 17, one 19, and one 21. The arms 
of the 15-armed specimen are 100 mm. long and are composed of short discoidal 
brachials which are strongly overlapping. The 13-armed specimen is of full size with 
the short discoidal brachials of the fully adult. 

Of the 2 specimens from off Great West Torres Island, both of which are small, 
1 has 13 arms and is undergoing adolescent autotomy. 

Of the specimen from Sumatra, Carpenter says that the radials are almost com- 
pletely concealed; there are 23 cirrus segments; the second syzygy may be as early as 
between brachials 12+ 13, while the distal intersyzygial interval may rise to over 20 
muscular articulations. 

The 6 specimens from the southern portion of the Straits of Malacca have from 
17 to 21 arms. One of them is typical of the species. It has 20 arms 75 mm. long. 
All 10 of the IIBr series are present, and all are 4 (3+4). The arms and division series 
are typically stout and the brachials are typically short. The distal edges of the 
brachials are more strongly everted than usual and are finely spinous, and the distal 
edges of the elements of the division series are similarly everted and spinous. 
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Carpenter remarked that the 2 Challenger specimens from Banda and Zamboanga 
which were referred by him to coppingeri are linked together by another from Singa- 
pore which was given him by Prof. Charles Stewart. 

The specimen from Singapore collected by Professor von Martens has 13 arms. 

Of the specimens collected by Mr. Svend Gad at Singapore, one has 27 arms 
105 mm. long, and the cirri XIV, 25,20 mm. long. Another has 22 arms 90 mm. long, 
and the cirri XVIIT, 30 mm. long. Another has 16 arms 65 mm. long; there are 3 
IIiBr and 2 II1Br series present; the cirri are XIV, 20-25, from 15 to 20 mm. long. 
This specimen was parasited by a small gastropod (Sabinella capillastericola) attached 
near the base of one of the arms [see vol. 1, pt. 2, p. 648]. Another has 14 arms 60 
mm. long, and the cirri XV, 15 mm. long. Another has 12 arms 65 mm. long, the 
2 I1Br series being on one ray; the cirri are XVI, 17-18, from 10 to 17 mm. in length. 
This specimen bore another parasitic gastropod of the species mentioned above on 
the dorsal side of one of the cirri near the base. Another specimen has the arms 
70 mm. long, and the cirri XVI, 15 mm. long. Another has the arms 45 mm. long; 
one IIBr series is just developing and is already giving off a IIIBr series. Other 
specimens have 29, 26, 23, and 21 arms. 

Other specimens at hand from Singapore show the following characters: 

The arms are 22 in number, 75 mm. long. The IIIBr series are all internally 
developed. There are 23-24 cirrus segments. 

The 29 arms are 80 mm. long. The IIIBr series are developed both internally 
and externally. The centrodorsal is thin discoidal, bearing the cirri in a singleirregular 
marginal row. The dorsal pole of the centrodorsal is 5 mm. in diameter, and is 
slightly sunken in the center. The cirri are XVIII, 20-22. 

The 22 arms are 100 mm. in length. One of the IIBr series is missing. The 3 
IIIBr series are all internally developed. The cirri are X XI, 24-26, from 20 to 23 mm. 
long. They are rather stout, especially basally, tapering rather rapidly as far as the 
seventh segment, which is a transition segment, but becoming of more uniform width 
from that point onward. 

One specimen has 23 arms 65 mm. long, and 2 others have 23 and 26 arms, in 
both 80 mm. long. One has 20 arms 55 mm. long, and another 17 arms 50 mm. long. 

A very small specimen has 10 arms 40 mm. long. Onearmis broken off at the first 
syzygy, and a bud showing an axillary and 4 brachials is forming. The cirri have 
14-15 segments, and are from 5 to 7 mm. long. 

Another very small specimen has 10 arms 35 mm. long. One of the arms is 
broken at the first syzygy and an axillary followed by 3 brachials is appearing. The 
curi are of the adult type, but more slender than in large specimens. 

A specimen from Singapore in the British Museum has 14 arms 120 mm. long, and 
the cirri 20 mm. long with 21 segments. 

Carpenter noted that the specimen from the Nicobar Islands collected by the 
Galathea expedition has the brachials less strongly overlapping than the 2 specimens 
from Anjer, Java. 

The specimen from the Malay archipelago in 183 meters has 40 arms about 70 
mm. long. 
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Of the 3 specimens from the Malay archipelago in 292 meters 2 have about 40 
arms which are 70 mm. long; the third is highly irregular and will be described under 
the abnormal specimens. 

The 3 specimens from the Sunda Straits were studied by Carpenter. He gave 
the name of ‘the collector as ‘‘Regnault”’ instead of Reynaud. Carpenter wrote that 
the cirrus spines in these specimens are of smaller size than those of Péron and 
Lesueur’s specimen from the Australian seas (the type of Lamarck’s fimbriata) and 
also appear on fewer segments; he noted also that in one of these specimens there are 
only 6 I1Br series so that there are only 16 arms instead of the usual 20. I reexamined 
these specimens at Paris in 1910. 

Carpenter wrote that the 2 specimens from Anjer [‘‘Angio’’] in Java have over- 
lapping brachials. 

Of the 2 specimens from Sebesi Strait, 1 has 16 arms 90 mm. long, the other 14 
arms 90 mm. long. 

One of the specimens from the Danish Expedition to the Kei Islands station 85 
has 1+3, 2+3,2+4,1+1,2+4=23 arms; of the 8 IIBr series present 6 are 4 (8+ 4) 
and 2 are 2; of the 5 II]Br series 4 are 3 (2+38) and 1, following a II Br 2 series, is 2. 
The brachials are very short, almost discoidal. The cirri are XIX, 23-24, 20 mm. 
long. The other specimen has 1+1, 8+1, 4+1, 3+3, 4+1=22 arms; there are 
5 IIBr series, all 4 (8-+4), and 7 IIIBr series, all 3 (2+38). Five arms arise direct 
from aIBr axillary. The brachials are very short, almost discoidal. The cirri are 
XII, 23-26. 

The specimen from the Danish Expedition to the Kei Islands station 108 is very 
small with 11 arms about 30 mm. long; the cirri are XI, 15, from 4 to 6 mm. long. 

The example from the Danish Expedition to the Kei Islands station 75 has 30 
arms 100 mm. long; the cirri are rather unusually stout, most of them with the longest 
segments scarcely so long as broad. 

Of the 5 specimens from the Danish Expedition to the Kei Islands station 73 one 
has 20 arms 90 mm. long; there are 10 IIBr 4 (8+4) series. Another has 17 arms up 
to 75 mm. in length; this individual is undergoing adolescent autotomy ; 2 of the post- 
radial series have 2 I[Br series each, the other 3 one each; all the IJBr series are 4 
(83+4). A small specimen has 17 arms. One example has 15 arms 90 mm. long; 
there are 5 I[Br 4 (3+4) series. The fifth specimen is small, with 12 arms 70 mm. 
long. 

The specimen from the Danish Expedition to the Kei Islands station 107 is 
small, with 28 arms 80 mm. long. 

One of the specimens from the Danish Expedition to the Kei Islands station 67 
has 43 arms; of the 10 IIBr series 9 are 4 (3+4) and 1 is 3; of the 19 IIIBr series 16 
are 3 (2+3), 2 are 1, and 1 is 2; there are 4 IVBr series, all 3 (2+3). The brachials 
in éhe proximal third of the arms are short triangular, about two and one-half times 
as broad as the maximum outer length or slightly shorter. The cirri are XV, 20-22. 
Another specimen has 35 arms about 75 mm. long; of the 10 I1Br series 7 are 4 (3 +4) 
and 3 are 2. A similar specimen has 32 arms. 

One of the examples from the Danish Expedition of the Kei Islands station 
101 has 20 arms 80 mm. long; there are 9 IIBr series, of which 8 are 4 (3+4) and1 
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is 2; there is a single I1IBr 3 (2+3) series, internally developed, bearing two arms, 
one of which is about twice as large as the other. The other specimen has 20 arms 
up to 80 mm. in length; of the 10 IIBr series 8 are 4 (3+4), and 2, both on the same 
postradial series, are 2. 

The 2 specimens from Billiton recorded by Professor Koehler have 27 and 31 
arms; neither has any IVBr series. 

In Grube’s specimen from North Borneo (the type of borneensis) as described 
by him, the centrodorsal is slightly concave, deepened in the middle. The cirri are 
marginal. 

The cirri are XX, 22-28, and long. From the fifth onward the segments are 
longer than broad; the last 12-18 segments bear 1 or 2 small dorsal spines. 

The IBr, are visible. There are 10 I/Brseries of 4 (3+ 4), and therefore 20 arms. 
The brachials are somewhat broader than long, and only toward the base of the arms 
are their distal ends slightly oblique, further out being parallel. Their distal edges 
are set with fine spines. 

In the undivided arms the syzygies are between brachials 2+3, 13+14 (or 
14+15 or 15+16), 19+20 (or 20+21), 26+27 (or 274+ 28), 33+34, 38+39, 444.45, 
50+51, and 55+56. 

The lowest pinnule is on the IIBr, and the next is on the first brachial; both of 
these, and also the following 2 or 3, are markedly longer than those following. 

The disk extends to the second arm division. The mouth lies between the 
border and the center. The anal area is set with small calcareous concretions. 

The color is dark. 

Of the 2 specimens collected by Herr Pagel in British North Borneo, 1 has 
about 25 arms 110 mm. long; the IIIBr series are all 3 (2+3), and all internal; the 
other has 19 arms 85 mm. long, no II1Br series being present. 

One of the specimens from Siboga station 90 has 18 arms 105 mm. long; there 
are no IIIBr series present; the color is nearly black; the other has 14 arms 105 mm. 
long; there are no IIIBr series; the color is light brownish gray with a narrow band 
of very dark brown across each articulation. 

The largest specimen from Siboga station 133 has 15 arms 85 mm. long; 1 of the 
IIBr series is 8 (2+3), the other 4 being 4 (8+4). Another has 19 arms 70 mm. 
long; 2 of the I]Br series are 2, one of these bearing internally a II] Br 2 series. A 
third has 15 arms, there being 1 IIBr 4 (3+4) series on each ray. The fourth 
specimen, which is small, has 11 arms. 

The specimen taken in the Sulu Sea in January, 1895, is rather small, mutilated, 
and without a disk. It has about 23 arms. 

The 5 specimens dredged by Dr. Th. Mortensen off Jolo in about 36 meters on 
March 21, 1914, are all typical. Of the 3 dredged on March 17, 1914, 1 has 33 arms; 
of the 10 IIBr series 9 are 4 (83+4) and 1 is 2. IiIBr series occur on the inner side 
of each of the IIBr series, sometimes on the outer side also. The brachials are very 
short with slightly oblique edges. A similar specimen has 27 arms. There are 9 
IIBr series present, all 4 (3+ 4); there are 8 IIIBr series, all 3 (2+3), and all inter- 
nally developed. The third specimen is somewhat smaller than the 2 preceding with 
23 arms; of the 9 IIBr series present 8 are 4 (3+4) and 1 is 2; the 4 IIIBr series, all 
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internally developed, are all 3 (2+3). The example from about 46 meters has 14 
arms, a [Br 4 (3+4) series being developed on each of 4 postradial series. Of the 
3 specimens from 33-55 meters 1 has 21 arms about 80 mm. long; there are 10 II]Br 
4 (3+4) series, and a single IIIBr 3 (2+3) series which is externally developed. 
Another specimen has 17 arms 95 mm. long; there are 7 IIBr 4 (3+4) series. The 
cirri are XV, 22-24, from 15 to 20 mm. long. The opposing spine is laterally broad- 
ened with a chisel-shaped edge notched in the middle, forked, or is represented by 2 
conical spines situated side by side and more or less widely separated basally. The 
third specimen is small with 12 arms 60 mm. long; one arm pair is just arising through 
adolescent autotomy. Both of the IIBr series are 4 (3 +4). 

The example from Siboga station 93 has 11 arms 50 mm. long; the single I]Br 
series is just forming through adolescent autotomy. 

The details of the 10 specimens from Siboga station 99 are as follows: (1) twenty- 
six arms 95 mm. long; all of the IIBr series are present, and all are 4 (3+ 4); the 6 
IIIBr series, all of which are internally developed, are all 3 (2+3). (2) Twenty arms 
90 mm. long; all of the IIBr series are present, one 2, nine 4 (3+4). (3) Twenty 
arms 70 mm. long; all the IIBr series are present, and all are 4 (3+4). (4) Twenty 
arms 70 mm. long; all of the IIBr series are present. (5) Twenty arms 80 mm. 
long; all the IIBr series are present. (6) Twelve arms 60 mm. long; the 2 additional 
arms are just appearing through adolescent autotomy. (7) Fourteen arms. (8) 
Fourteen arms. (9) Twelve arms. (10) Ten arms. 

According to Carpenter the specimen from Challenger station 212 has 20 arms 
which are relatively large, though the cirri are small; the terminal combs on the lower 
pinnules are rarely found beyond the eighth brachial. 

One of the specimens from Albatross station 5249 has 20 arms which are com- 
posed of oblong and strongly overlapping brachials; all of the IIBr series are present. 
The other specimen is small. 

The specimen from Bantayan reef, Cebu, has 19 arms. 

The example from Albatross station 5482 has about 30 arms. 

Carpenter noted that in the specimen from Challenger station 208 there is a small 
spine on the distal dorsal edge of the fifth cirrus segment; on the following segments 
it gradually develops into a crest bearing a variable number of spinelets which some- 
times give rise to a double opposing spine on the penultimate. 

Some of the specimens from Port Galera, Mindoro, present the following features: 
(1) Twenty-four arms about 135 mm. long, composed of very short brachials the 
ends of which are armed with very numerous closely set spines in several rows; the 
cirri are XXV, 18-21; the dorsal pole of the centrodorsal is 4 mm. in diameter. (2) 
Twenty arms about 120 mm. long; all of the IIBr series are present, 2 being 2 and the 
remaining 8 being 4 (3+4); the arms broaden considerably to about the twelfth 
brachial; the brachials are very short, discoidal, with very prominent ends which are 
armed with several rows of very fine closely set spines. (3) Thirty-seven arms 120 
mm. long; the brachials are short, and their distal ends bear numerous closely set 
small spines; the centrodorsal is 4 mm. in diameter. (4) Twenty-two arms 135 mm. 
long; there are 20-21 cirrus segments; the centrodorsal is 4 mm. in diameter. (5) 
Twenty arms, all the I[Br series being present, all 4 (3 +4); the arms are slender, the 
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brachials being longer than usual, and the division series are narrow. (6) Twenty 
arms 130 mm. long. (7) Seventeen arms 170 mm. long. Other specimens have 
23, 22, and 20 arms. 

Of the 2 specimens from Albatross station 5276, 1 has 13 and the other about 20 
arms; the brachials are very short with almost perfectly parallel borders. 

The specimen from the Macclesfield Bank in 40-55 meters has 17 arms. 

The 5 specimens from the China Sea in the Géttingen museum recorded by 
Hartlaub are remarkable for their relatively slender build; they have from 25 to 35 
arms. 

The specimen from ?China in the Berlin museum is small, with 31 arms 80 mm. 
long. 

The specimen from Formosa (Taiwan) which was recorded by Hartlaub in 1891 
and which I reexamined at Hamburg in 1910 is a rather slender medium sized example 
with 36 arms and the cirri XII, 22-24. 

The specimen from Siboga station 33 has 20 arms 100 mm. long; all of the IIBr 
series are developed. 

The example from Siboga station 40 has 11 arms 90 mm. long. 

The specimen from Siboga station 37 has 19 arms; 3 of the 8 IIBr series present 
are 2; one of these bears externally a I[/Br 2 series; on all the arms the first syzygy 
is between brachials 2+3. 

The individual from Siboga station 47 has 20 arms 125 mm. long; the brachials 
are very short, discoidal, with the distal edges strongly everted and abundantly 
supplied with short spines so that the animal feels very dry or rough; 3 of the I1Br 
series are 2, and 1, paired with 1 of 2, is 1; the remaining IIBr series are 4 (3 +4); 
the cirri are 22 or 23 mm. in length. 

Of the 5 examples from Siboga station 49a the largest has 30 arms 100 mm. long; 
all of the internal IIIBr series are present, and all are 3 (2+3); the longest cirrus 
segments are not more than one-third again as long as broad; the color is deep violet, 
contrasting with the color of the others which are yellow brown, the smaller being 
lighter than the larger. Another specimen had 19 arms 90 mm. long; 2 of the IIBr 
series are lacking; there is 1 I[Br series of 3 (2+3), developed externally. Of the 
other 3 individuals, 1 has 13 arms 40 mm. long and the others 11 arms 55 and 50 mm. 
long. 

The 3 specimens from Stboga station 50 are of medium size; 2have18 arms;in 
one of these there is a I/Br 2 series; the third has 14 arms 80 mm. long. 

The specimen from Siboga station 299 has 19 arms 80 mm. long; there are no 
IIIBr series; the cirri are XVII, 18-20, 15 mm. long. 

The specimen from Siboga station 80 is a very fine example; it has 20 arms 
140 mm. long; all of the I1 Br series are present, and all are 4 (3+ 4); the cirri are XIII, 
20-21, 15 mm. long; the longest cirrus segments are not more than one-third again as 
long as broad; the brachials are very short with strongly produced distal edges. 
The animal is very robust. 

Of the 4 specimens from Siboga station 294, the largest has 14 arms 35 mm. 
long; all of the IIBr series are 4 (3 +4); another has 11 arms 35 mm. long; the single 
I1Br series is 4 (8+ 4); the other 2 have 10 arms. 

97298—31——_13 
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The specimen from Siboga station 296 has 15 arms; 1 of the I1Br series is 2; 
this example is of small size. 

The specimen from Siboga station 282 has 20 arms. 

The specimen from Siboga station 285 is very small with 10 arms. 

One of the specimens from Siboga station 144 has 18 arms, there being no I] Br 
series on one ray; the other has 17 arms 95 mm. long and is evidently young. 

Of the 2 specimens from Ternate, which I examined at Hamburg, 1 has 15 and 
the other 17 arms; the brachials of both have very strongly everted distal edges. 

The specimen collected by Professor von Martens at Amboina has 20 arms 115 
mm. long. 

Of the 3 specimens collected by Dr. Th. Mortensen at Amboina in about 1 meter, 
1 is large with 19 arms 135 mm. long; of the 9 IIBr series present 5 are 4 (3 +4) and 
4 are 2. A second example has 21 arms 130 mm. long. The single IIIBr series, 
which is internally developed, is 2. On the 2 arms following this I1IBr series the 
first syzygy is between brachials 30+ 31 on one and between brachials 33 +34 on the 
other. The third specimen has 18 arms; there are 8 IIBr 4 (3 +4) series. 

The specimen from Amboina in about 2 meters had probably 20 arms which 
are 90 mm. long; 10 IJBr 4 (8+4) series are present. The centrodorsal is thin 
discoidal with the concave dorsal pole 4 mm. in diameter. The cirri are XVI, 20-22, 
from 15 to 17 mm. long, most of them more or less undeveloped. 

The specimen from off Neira, Banda, in 13 meters has 27 arms 130 mm. long. 
Of the 10 I[Br series present 8 are 4 (83+4) and 2 are 2; the 7 IIIBr series are all 
3 (2+3). The cirri are XX, 23, 18 mm. long. Of the 5 specimens from off Neira in 
about 15 meters, 1 has 20 arms 90 mm. long; of the 10 I] Br series 6 are 4 (8+ 4) and 
4 are 2. One has 19 arms 100 mm. long; there are 8 IIBr series, 6 of which are 
4 (3+4) and 2 are 2; there is a single III Br 2 series internally developed. Another 
has 19 arms 85 mm. long; of the 9 IIBr series 3 are 4 (3 +4) and 6 are 2. A specimen 
with 19 arms has 3 [[Br 4 (3+4) series, 5 I[Br 2 series, and a single IIBr 3 series. 
The last specimen has 19 arms; of the IIBr series 5 are 4 (3+4) and 4 are 2. Of the 
8 specimens from off Banda in about 20 meters, 1 has 24 arms; 3 of the IIBr series 
are 4 (3+4), 6 are 2, and 1is3 (2+3); there are 4 IIIBr series, 2 of which are externally 
developed on a single postradial series, the other 2 being on a single IIBr series; of 
the latter the external is 2 (1+2) and the internal is 3 (2+3), as are the other 2. 
One specimen has 22 arms 150 mm. long; of the 10 I] Br series 7 are 4 (3 +4) and 3 are 
2; there are 2 IIIBr series, 1 internal and the other, following a I1Br 2 series, external. 
The cirri are XX, 24, 20 mm. long. One specimen has 21 arms; of the 10 I Br series 
8 are 4 (3+4) and 2 are 2; the single IIIBr 3 (2+3) series is internally developed. 
One specimen has 20 arms with 10 IIBr 4(8+4) series. 'Two specimens have each 
19 arms with 9 II Br 4 (3 +4) series; the arms are 80 mm. long in one and 90 mm. long 
in the other. One specimen has 19 arms 160 mm. long; of the 9 IIBr series 8 are 
4 (3+4) and 1is 2. This example is not larger than those preceding, but the arms 
are lengthened and attenuate. The last specimen is small with 10 arms. The 
specimen from about 25 meters has 19 arms 80 mm. long; there are 9 I[Br 4 (3+4) 
series; the distal edges of the brachials are rather strongly everted and abundantly 
armed with small spines. The specimen from Lontor has 15 arms 90 mm. long; the 
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5 I1Br series are 4 (3+4). The brachials are very short with their edges almost 
parallel. In all of the specimens from Banda the distal edges of the brachials are 
rather strongly everted and abundantly spinous. 

The Challenger specimens from Banda have not more than 18 cirrus segments. 
In one of them the carination of the basal segments of the lower pinnules seems to be 
almost entirely absent, although it is present in the others. 

Of the 2 specimens from Siboga station 240, at Banda, the larger has about 26 
arms which are about 105 mm. long; 3 of the II Br series are 2; the IIIBr series are 
3 (2+3). The cirri are XV, 24-26, from 22 to 25 mm. in length. 

The individuals from Siboga station 162 are small; 1 has 14 arms with all the 
IIBr series 4 (3+4), and the other has 13 arms with 1 of the IJBr series 2 and the 
2 others 4 (3 +4). 

The specimen from Siboga station 250 has 14 arms 50 mm. long and the cirri 
XIII, 14mm. long. 

Of the specimens from the Danish Expedition to the Kei Islands, that from 
station 11 has 19 arms 120 mm. in length; the 9 IIBr series are all 4 (3 +4). 

One of the specimens from station 14 has 25 arms; there are 9 IIBr series, all 
4 (3 +4); of the 6 III Br series 4 are 3 (2+3) and 2are2(1+2). Another has 21 arms; 
of the 10 IIBr series 8 are 4 (3+ 4) and 2 are 2; there is a single IIIBr 3 (2+3) series, 
’ internally developed. The third specimen has 17 arms 120 mm. long; there are 
7 I1Br 4 (3 +4) series. 

The example from station 15 has 21 arms 85 mm. long; of the 10 IIBr series 7 
are 4 (3+4), 2 are 2,and1is1. The IIBr 1 series bears externally a III Br 3 (2+3) 
series. The brachials are very short and their distal edges, which are parallel, are 
very strongly produced and very spinous. 

Of the specimens from station 20, 1 has 14 arms 100 mm. long, there being 4 IIBr 
4 (3+4) series present. Another has 13 arms 90 mm. long, with 3 IIBr 4 (3+4) 
series. The third is much broken. 

One of the specimens from station 21 has 20 arms 115 mm. long; of the IJBr 
series 8 are 4 (3+4) and 2 are 3. The brachials are very obliquely wedge-shaped, 
about twice as broad as the longer side. The color is olive brown, with the dorsal 
surface of the arms and the dorsal pole of the centrodorsal thickly and evenly sprinkled 
with minute white dots which become much larger on the interbrachial articulations 
and on the ventral perisome, and confluent along the sides of the pinnules. The 
second specimen is undergoing adolescent autotomy; 3 IIBr series, 2 of 2 elements 
and 1 of 4 (3+ 4), are just beginning to appear. 

Of the 3 specimens from station 26, 1 has 19 arms 95 mm. long; there are 9 II Br 
4 (3+4) series present. A second has 11 arms 95 mm. long; there is a single IIBr 
4 (3+4) series. The third has 11 arms, there being a single IIBr 4 (3+4) series. 

The example from station 27 has 13 arms 120 mm. long; there are 3 IIBr 4 (3 +4) 
series. The brachials are very short with parallel edges and the distal edges strongly 
produced and very spinous. 

One of the specimens from station 30 has 21 arms 130 mm. long; there are 9 
IIBr series present, all 4 (+4); the 2 IIIBr series are both 3 (2+38). The brachials 
are short with slightly oblique ends; the dorsal surface is roughened and the distal 
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ends are armed with very numerous fine spines. Another has 19 rather stout arms 
which broaden considerably from the base to about the sixteenth brachial, where 
they are about twice as broad as they are at the base. Of the 9 II Br series, 8 are 
4 (3+4) and 1 is 2. The dorsal surface of the arms and pinnules and the dorsal 
pole of the centrodorsal are thickly and evenly sprinkled with small white dots, which 
are larger on the interbrachial lines. The ventral perisomic surface has similar but 
larger dots. A third specimen has 20 arms 75 mm. long; the 10 I1Br series are all 
4 (3+4), and are in close lateral apposition. The base of the pinnule on the IIBr, 
(Pp) is large, making the following syzygial pair appear unusually narrow. A 
specimen with 18 arms 110 mm. long has 6 IIBr series, 3 of which are 4 (3+4), the 
other 3 being 2. The 2 IIIBr series are both internally developed on the same post- 
radial series; one of these is 2 and the other is 5 (2+3); in the latter the third ossicle 
is shaped like an axillary, but bears a single ossicle. Following this division series, 
one of the arms has the first syzygy. between brachials 4+ 5, while the other has it 
between brachials 2+3. The remaining specimen has 18 arms 115 mm. long; there 
are 8 I[Br 4 (3+4) series. The cirri are of various sizes, only 2 being fully grown. 
The longest have 24-27 segments and are from 23 to 26 mm. long. 

One of the specimens from station 31 has 22 arms 130 mm. long; there are 10 
IIBr 4 (3+4) series and 2 IIIBr 3 (2+3) series, both of the latter interiorly developed 
on the same ray. The cirri are XIII, with a few additional undeveloped, 22-25, from 
21 to 23 mm. long. A second specimen has 22 arms 130 mm. long; there are 10 
IlBr 4 (3+4) series and 2 IIJBr 3 (2+8) series, both of the latter being internally 
developed. The cirri are XIII, with some additional undeveloped, 21-24, from 
15 to 17 mm. long. Another example has 21 arms 130 mm. long; there are 10 IIBr 
4 (+4) series and a single IJIBr 3 (2+38) series, internally developed. The cirri are 
XVI, 21-25, 20 mm. long. The fourth specimen has 19 arms 100 mm. long; there 
are 9 IIBr 4 (3+4) series, the tenth I1Br series being represented by 2 ossicles, of 
which the outer bears a pair of pinnules. The cirri are X, 25-27, from 22 to 25 mm. 
long. 

Of the 4 specimens from station 38, 1 has 22 arms 120 mm. long, 10 I Br 4 (3 +4) 
series being present; there are 2 IIIBr 3 (2+8) series, both internally developed. 
Another has 20 arms 110 mm. long, with 10 IIBr 4 (83+4) series. A third has 18 arms 
95 mm. long; of the 8 II Br series, 6 are 4 (3+ 4) and2are2. The fourth has 16 arms 
120 mm. long; the arms are rather slender, and the brachials are short and slightly 
wedge-shaped. The cirri are XVII, 24-26, 25 mm. long. There is a single IIIBr 
3 (2+3) series. 

The specimen from station 40 is rather large with 19 arms 125 mm. long. There 
are 9 IIBr 4 (3+4) series present. The arms are unusually stout. They increase 
in width to about the twentieth brachial, where they are twice as broad as at the 
base, and thence taper distally. The cirri are XVIII, the longest with 29-30 seg- 
ments and 22 mm. in length. The color is olive brown, regularly and abundantly 
speckled with small white spots, excepting only on the cirri. These spots are largest 
on the perisomic articular lines between the brachials and on the perisome between 


the pinnule bases. Terminal combs occur, becoming more and more reduced, until 
near the end of the arms. 
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The example from station 53 has 15 arms 140 mm. long. There are 5 [Br 
4 (3+4) series. The cirri are XII, 31-32, from 25 to 30 mm. long. 

One of the specimens from station 54 has 18 arms about 80 mm. in length. 
There are 7 IIBr 4 (3 +4) series, and a single internally developed II[Br 3 (2+3) 
series. The brachials have very oblique, strongly produced, and very spinous distal 
edges. Another specimen has 16 arms about 130 mm. long; 7 arms, including 3 
IIBr series, are just in process of regeneration. The third specimen from this station 
has 10 arms 65 mm. long. The cirri are XII, 21, 20 mm. long. 

The 2 specimens collected by Dr. H. Merton at the Aru Islands were thus 
described (as Capillaster clarki) by Reichensperger. 

The centrodorsal is pentagonal, discoidal, with a flat or slightly concave dorsal 
pole, from 6 to 7 mm. in diameter. The cirrus sockets are arranged in 2 irregular 
rows. 

The cirri are XXVIII-XXXIV, 20-21, about 15 mm. long, and stout. The 
first segment is twice as broad as long, the two following are somewhat longer, and 
the fourth is about as long as broad. The fifth-seventh segments are somewhat 
longer than broad, the eighth is about as long as broad, and the remainder are all 
about twice as broad as long. From the eighth onward the segments carry a 
prominent keel or tooth on the dorsal side. The fifth or sixth is a transition segment. 
The terminal claw is somewhat longer than the penultimate segment. 

The radials are entirely concealed. The IBr, are partly concealed, short and 
broad, laterally in contact with their neighbors. The IBr, (axillaries) are short 
pentagonal, almost triangular, over twice as broad as long. In the larger specimen 
the IIBr series are all 4 (3+4). The IIBr, is discoidal, about three times as broad 
as long; the IIBr, is twice as long externally as internally; the IIBr, is very short, 
and the II1Br, (axillary) is also short, low triangular. 

The arms are 27-35 in number, from 85 to 100 mm. long. They are of moder- 
ately well rounded form and first begin to taper rapidly in the outer half. In the 
larger specimen all the II[Br series are 3 (2+3). The first segments following each 
axillary are almost wholly united. The first brachial is relatively long, almost 
square, but somewhat longer externally than internally. The second and third 
brachials are short discoidal, together slightly shorter than the first. The fourth 
brachial is similar to the second and third together. On the fifth the brachials 
begin to become wedge-shaped with strongly overlapping distal ends. In the distal 
third of the arms the brachials become smoother and also again more discoidal. The 
produced distal ends are mostly beset with very fine spines. 

Pp is 20 mm. long and is composed of about 42 segments of which the first 12 
are broad, in part twice as broad as long, and the remainder are about as long as 
broad. The poorly developed comb is composed of rounded triangular teeth and 
extends over from 6 to 8 segments. P,is16 mm. long and is composed of 36 segments. 
P, is 10 mm. long with 28-30 segments, and P; is only 6 mm. long with 20 segments. 
P, and P, resemble Pp in structure. P; is very slender. The succeeding pinnules 
quickly become broader and longer and the distal pinnules are 9 to 10 mm. in length. 

The diameter of the disk is about 20 mm. The mouth is interradial. 
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In life the cirri were yellow, the arms and disk greenish, the first with a few, the 
last with numerous irregular white blotches and dots; the pinnules were greenish 
black, each segment narrowly banded with white. 

The specimen from Siboga station 274 has 20 arms 110 mm. long; there are 4 
II1Br series present, 3 internal and 1 external, the last paired with one of the internal. 
The cirri are XVII, 23-25, 20 mm. long; the longest cirrus segments are about one- 
third again as long as broad. 

The details of the 8 specimens from Siboga station 273 are as follows: (1) Twenty- 
five arms 50 mm. long; of the 5 IIIBr series 4 are on 2 of the IIBr series and the fifth 
is externally developed. The cirri are XVI, 23, from 13 to 15 mm. in length; the 
longest cirrus segments are not over one-third again as long as broad. (2) Eighteen 
arms 65 mm. long; there are no JIIBr series; the brachials are short triangular. 
(3) Sixteen arms 60 mm. long; the brachials are short triangular. The cirri are XX, 
16-18, 10 mm. long; the longest cirrus segments are not more than one-third again 
as long as broad. (4) Fifteen arms 80 mm. long; the brachials are short triangular. 
The cirri are XXIV, 17-21, 13 mm. long; the longest cirrus segments are about 
one-third again as long as broad. (5) Fifteen arms 65 mm. long; the brachials are 
short triangular; there is one IJIBr series, 3 (2+3), internally developed. The cirri 
are XX, 16-19, 10 mm. long; the longest cirrus segments are not more than one-third 
again as long as broad. (6) Fifteen arms 56 mm. long; the brachials are more nearly 
discoidal than in the preceding. The cirri are XXII, 19, 12 mm. long; the longest 
cirrus segments are less than one-third again as long as broad. (7) Fourteen arms 
55 mm. long; the brachials are short triangular. The cirri are XXIV, 15-16, 10 mm. 
long; the longest cirrus segments are half again as long as broad. (8) Fourteen arms, 
small, undergoing adolescent autotomy. The longest cirrus segments are twice as 
long as broad. The disk bears about 24 large conical calcareous tubercles irregularly 
scattered over the anal area, and many small calcareous nodules on and at the base 
of the anal tube. 

As described by Prof. F. J. Bell, the type specimen of coppingeri has the centro- 
dorsal small; the cirri are XVIJ-XX, 17-20, arranged in two rows on the centrodorsal; 
the fourth-sixth cirrus segments are longer than broad, the rest not so long as broad; 
the spines, including the opposing spine, are obscure. 

The radials are scarcely visible. The IBr, are three times as broad as long, 
partly in contact laterally. The IBr, (axillary) is almost triangular. The specimen 
has 12 arms, ‘‘but the normal number is probably 10.” The first and second brachials 
are longer outwardly than inwardly; the first are in contact interiorly. The third and 
fourth brachials (according to Professor Bell) form an oblong syzygial pair. The 
next two brachials are oblong, those succeeding wedge-shaped with the distal edges 
slightly dentated; further out the brachials become more regularly oblong. 

Syzygies (according to Bell) occur between brachials 3+4 and 11+12, and 
distally at intervals of about 6 muscular articulations. 

Of the pinnules Professor Bell says ‘‘First pinnules on the third brachials longer 
than the second, and the second a little longer than the third; the fourth again rather 
longer. The succeeding ones of a fair length.” 


He gives the arm length as about 70 mm., the cirri as 7.5 mm. long, and the 
diameter of the disk as 4.5 mm. 
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The locality is recorded as ‘‘ Flinders, Clairmont.” 

The figure is very generalized and schematic. The first brachial syzygy is shown 
as between brachials 3+4, the second between brachials 11 +12, and those succeeding 
as regularly spaced. 

I examined Bell’s type specimen in the British Museum and found it to be quite 
a usual example of an immature multiradiata. 

Péron and Lesueur’s specimen from the Australian seas, which served Lamarck 
as the type of fimbriata, is a dried example with 20 arms. JI failed to see this during 
my visit to the Paris Museum. Carpenter notes that it has a tolerably well-marked 
median tubercle dorsally at the articulation between the IIBr, and IIBr,, of which 
there is hardly any trace in the other specimens examined by him, and that the inter- 
syzygial interval appears to be 11-14 muscular articulations. 

One of the 3 specimens from between Fremantle and Geraldton, Western Aus- 
tralia, has 25 arms 110 mm. long; there are 8 IJBr series present, four of them 4 
(3+4) and four 2; there are 6 IIIBr series, five 3 (2+3), and one 2; there is one 
IVBr series of 3 (2+3) following a IIIBr series of 2. The cirri are XIII, 22-26, 
from 15 to 20 mm. long. The second example has 25 arms about 100 mm. long; of 
the 10 IJBr series § are 4 (8+4) and 2 are 2; the 5 IIIBr series are 3 (2+3). The 
cirri are XVI, 20-21, 17 mm. long. The third specimen is smaller and broken, but 
is similar to the others. 

The specimen from Dirk Hartog Island has 21 arms due to the presence of 2 
IIIBr series, developed internally, and the absence of 1 IJBr series. The brachials 
are of the exceedingly short discoidal type. There are VI functional cirri with 20-22 
segments, and XIII rudimentary cirri of various lengths. The arms are 100 mm. and 
the cirri are 15 mm. in length. 

The specimen from Mjéberg’s station 1 was described by Gislén as follows: 

The centrodorsal is small, discoidal, 1.5 mm. in diameter, with the dorsal pole 
concave and the margin swollen. The cirri are marginal. 

The cirri are XIII, 9-14, 6 mm. long. The first segment is short, the third- 
fifth are about twice as long as broad, and those following decrease in length. In 
lateral view the last 5 are broader than those preceding. The penultimate segment 
is shortened on the dorsal edge. The fifth-eighth segments bear blunt distal knobs 
dorsally, and the ninth-eleventh bear distinct spines which do not, however, reach 
to more than about one-fifth the width of the segment. The terminal claw is long, 
three-fourths of the length of the penultimate and antepenultimate segments 
together, and is strongly curved. 

The radials are visible. The elements of the IBr series are united by a syzygy 
which is quite as perfect as that between brachials 3+4. The IBr, are three times 
as broad as long, and a little longer than the visible portion of the radials from which 
they are separated by a well-marked articulation which has somewhat swollen 
borders. Of the 6 IIBr series present, 3 are composed of 2 elements and 3 of 4. In 
2 of the IIBr series of 2 elements these are united by synarthry, while in the third 
they are united by syzygy. Where 4 elements are present there is either no syzygy 
at all, in regenerating arms, or they are in 2 syzygial pairs. Of the 3 IIIBr series 
present, 2 are 2 and 1 is 3 (2+3). The ossicles following each axillary are closely 
united interiorly at their bases. 
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The 19 arms are up to 40 mm. in length. The brachials up to and including the 
fifth are discoidal, to about the eighth without distal prominences, then wedge- 
shaped with produced distal ends which have dentate or knotty collarlike borders. 
The number of the brachials is from 50 to 70. 

The first syzygy on the undivided arms is sometimes found between brachials 
1+2, the second between brachials 3+4, and the third about the twelfth brachial. 
But in one case, at least, the third syzygy is between brachials 5+6. On 3 arms the 
first 2 syzygies are between brachials 3 +4 and 6+7. 

P, is 9 mm. long with about 30 segments. P; is 7 mm. long. Ps is 5 mm. long. 
P, is 3 mm. long. The length of the following pinnules increases to 5 mm, The 
distal pinnules have 12-15 segments. The pinnules as far as P, have combs con- 
sisting of about 5 teeth, which are rolled tightly into little balls, and combs occur 
here and there as far as the eleventh pinnule. The distal pinnules have recurved 
spines dorsally on the outer segments, and the other pinnules are finely spinous 
dorsally. 

Gislén originally described this specimen under the name of Comaster multifda, 
later reidentifying it as Comanthus parvicirra. But as is shown by his figure the 
cirri are those of a species of Capillasterinae, and the individual must therefore 
belong to a species either of Capillaster or of Comatella. 

One of the IIIBr series is 3 (2+3); of the 6 IIBr series, 3 are composed of 4 
ossicles. The characters are partly those of the genus Capillaster and partly those 
of the genus Comatella. The species actually represented is undoubtedly Capil- 
laster multiradiata, which is more or less frequently subject to great and disconcerting 
irregularities in the division series, and in the distribution of the syzygies. 

The single specimen secured by Dr. Hubert Lyman Clark at Mer, Murray 
Islands, has 19 arms about 100 mm. long, and the cirri X XI, 20-24. The color in 
life was ‘‘oral surface, black; dorsal surface, brown, the joints between the arm 
segments much darker; whole dorsal surface, including the cirri, heavily silvered or 
frosted with white.’ As preserved, dried, it is uniform light gray. 

The specimen from Blanche Bay, New Britain, has 12 arms which expand very 
rapidly to about the sixteenth brachial, then taper distally. The brachials are 
shaped essentially as are those of Comatula solaris, being strongly convex externally 
with a strongly concave distal edge; they are also strongly triangular instead of 
being more or less oblong as usual. 

The specimen from St. Matthias Island collected by Dr. G. Duncker is typical. 
The specimen from the same locality collected by Herr Schéde is small. 

Dr. P. H. Carpenter noted that in the type specimen at Lund the centrodorsal 
partly conceals the IBr, which are closely united laterally, and the IBr axillaries 
are more triangular than in the Lamarckian type of fimbriata. The position of the 
second syzygy varies from between brachials 21 +22 to between brachials 40 +41. 

Two of the three specimens without locality in the British Museum are highly 
irregular and will be noticed under the abnormal specimens. 

Abnormal specimens.—One of the individuals from the Malay archipelago in 
292 meters is most extraordinarily irregular. It has 36 comparatively stout arms 
about 70 mm. long. The division series are broad and are in close lateral apposi- 
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tion and, with the arm bases, more or less flattened against each other. The 
brachials are of the typical short discoidal type and have strongly produced distal 
edges. The distal edges of the elements of the division series are also slightly pro- 
duced and finely spinous. 

The details of the arm division are as follows: 

Ray 1: Two IIBr series of 2 each; that to the left (as viewed dorsally) bears 
externally (on the left) a I1[Br series of 2, and internally (on the right) an undivided 
arm. Both of the undivided arms arising from the IIIBr series have the first syzygy 
between brachials 2+3, but the (internal) undivided arm arising from the IIBr 
series has the first syzygy between brachials 3+4. The IIBr series to the right bears 
internally (toward the left) an undivided arm on which the first syzygy is bteween 
brachials 3+ 4, and externally (toward the right) a IIIBr 5 (4+5) series the 2 
derivatives from which have the first syzygy between brachials 2+3. The total 
number of arms on this ray is 6, arranged in 2, 1, 1, 2 order. 

Ray 2: Two IIBr series of 2 each; that to the left bears 2 undivided arms on 
which the first syzygy is between brachials 3+4. That to the right bears inwardly 
(toward the left) a IIIBr 4 (3+4) series, both derivatives from which have the first 
syzygy between brachials 2+3, and outwardly (toward the right) an undivided 
arm on which the first syzygy is between brachials 3+4. The total number of 
arms on this ray is 5, arranged in 1, 1, 2, 1 order. 

Ray 3: Two IIBr series of 2 each; that to the left bears externally (toward the 
left) an undivided arm on which the first syzygy is between brachials 2+3, and 
internally (toward the right) 2 II] Br series all 4 derivatives from which have the 
first syzygy between brachials 2+3. The IIBr series to the right bears 2 undivided 
arms on which the first syzygy is between brachials 2+3. The total number of 
arms on this ray is 7, arranged in 1, 4, 1, 1 order. 

Ray 4: Two IIBr series, that to the right 4 (3+4), that to the left 2. The 
I1Br 4 (3+4) series bears 2 IJ]Br 3 (2+3) series; in the 4 derivatives from these 
the first syzygy is between brachials 2+38 in all cases except on the innermost 
arm (the furthest to the right) on which it is between brachials 15+16. The 
IIBr 2 series bears 2 IJ] Br 2 series; of these the inner (to the left) bears 2 IVBr 3 
(2+8) series; the outer (to the right) bears inwardly (to the left) a IVBr 3 (2+3) 
series and outwardly (to the right) an undivided arm. In all the derivatives from 
this I] Br 2 series the first syzygy is between brachials 2+3. The total number of 
arms on this ray is 11, arranged in 2, 2, 4, 3 order. 

Ray 5: Two IIBr series of 2 each; that to the left bears externally (to the 
left) an undivided arm, and internally (to the right) a I1[Br 3 (2+3) series. That 
to the right bears internally (to the left) an undivided arm and externally (to the 
right) a IIIBr 2 series which bears internally (to the left) a [IVBr 4 (8+4) series 
and externally (to the right) an undivided arm. All the first syzygies in the arms 
on this ray are between brachials 2+3. The total number of arms on this ray is 
7, arranged in 1, 2, 1, 3 order. 

On the arms in which the first syzygy is between brachials 2+ 3 the first brachials 
always bear pinnules; but on the arms in which the first syzygy is between brachials 
3+4 the first pinnule is on the second brachial. 

97298—31——14 
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In this specimen all but 1 of the IIBr series are 2, while of the 10 IIIBr series 
present 5 are 2, 3 are 3 (2+3), 1 is 4 (8+4), and 1 is 5 (4+5); the 6 IVBr series are 
all3 (2+3). In the 36 arms the first syzygy is between brachials 2 +3 in 29, between 
brachials 3+4 in 6, and between brachials 15 +16 in 1. 

This specimen exhibits an unusual complex of characters. The division series 
of 2 are the division series of Comatella, representing the so-called compound type 
of arm division, and not the usual type of division series of two ossicles as illustrated 
by the genus Dichrometra. <A large portion of this specimen, therefore, would be 
unhesitatingly referred to some species of Comatella were it studied without regard 
to the remaining portions. The division series of 4 (3+4) is of the type charac- 
teristic of the subfamily Comasterinae, and in particular of the genus Comanthus. The 
division series of 5 (4+5) is a variant of no particular significance. The syzygies 
between brachials 2+3 are those of the genus Capillaster and are normal for that 
genus only; those between brachials 3+4 are normal for the species of Comas- 
terinae only when occurring on the inner arms, but when found on the outer arms 
are normal both for the species of Comasterinae and for the species of Comatella. The 
syzygy between brachials 15+16 is a variant. 

Analyzed on the basis of the characters furnished by the division series and the 
arms, we find this specimen to represent the genus Capillaster, the genus Comatella, 
and the subfamily Comasterinae in the following proportions: 








Arm divi- 
sion Arms Total 
Per cent Per cent Per cent 

Capillaster\ <= =< es ean se eon Son = oo abn en a Ee ee ee te ee 38 75 56.5 
Comat clic on ee aera eae ea ne a co ee ee ae ee Ee 54 6 30.0 
Comasterina@=<22= 5-2 =< 2-25 22 Se ne os once EP ee ee ee 6 17 11.5 
Marden t] = o05 oe se So emer Bc cen ee ee oe Oe ee ee Oe a [2] [2] [2.0] 

100 100 100.0 





A specimen without locality in the British Museum has 17 arms about 40 mm. 
long. Three of the IIBr series are 2, and 2 are 4 (3+ 4); each of the latter bears 
internally a I1IBr 3 (2+38) series. The IIBr 2 series may be immediately followed 
by a syzygial pair (the normal first syzygial pair) or the first syzygy may be between 
brachials 2+3, these two types of proximal arm structure being of about equal 
frequency. There are 21 cirrus segments. Half of this animal would certainly be 
identified as Comatella maculata, the other half as Capillaster multiradiata. 

In another specimen without locality in the British Museum 5 of the IJIBr series 
are 1, and 1 is 3 (2+3). 

The specimen from Ruk, Caroline Islands, described by Hartlaub and reexamined 
by myself at Hamburg, has 28 arms; the cirri are XXI, 24-28. The brachials are 
short discoidal with strongly produced distal edges. Of the 10 IIBr series 8 are 
2 (1 +2) and 2 are 4 (83+4). The IIBr2 (1+ 2) series are all followed by IIIBr series; 
of these IIIBr series 1 is 4 (3+4) and the remainder are 3 (2+3). The 2 IIBr 4 
(3+4) series are not followed by IIIBr series. The first brachial syzygy is in all 
cases between brachials 2+3; the second varies from between brachials 26-+27 to 
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between brachials 36+37, and those following are very irregularly placed at intervals 
of sometimes only 4, often 6 or 7, sometimes as many as 18, muscular articulations. 
P, (on the first brachial) is almost as long as the pinnules on the division series, 
measuring about 14 mm. The disk, which is 15 mm. in diameter, bears numerous 
scattered calcareous concretions, especially in the anal area. 

In the smaller specimen from the Aru Islands described under the name of 
C. clarki by Reichensperger one ray bears 2 IIBr series each of a single axillary 
ossicle; the I]Br series to the left bears outwardly (to the left) a I11Br 2 series, and 
inwardly (to the right) a I[Br 3 (2+3) series; the IIBr series to the right bears out- 
wardly (to the right) a I1JBr 3 (2+8) series and inwardly (to the left) an undivided 
arm. Another ray bears to the right a IIBr series consisting of a single axillary 
ossicle followed by 2 undivided arms and to the left a IlBr 2 series bearing 
inwardly an undivided arm and outwardly a IJIBr 3 (2+3) series. A third 
ray bears 2 [Br 2 series, each of which bears to the right a IlIBr 4 (3+4) series; 
the I1Br series to the left bears outwardly a brachial followed by a syzygial pair 
beyond which the arm is broken off; that to the right has the succeeding ossicles 
broken away at the axillary face. In the first ray described the arms following the 
IlIBr series furthest to the right have the first syzygy between brachials 2+3; the 
undivided arm on the inner face of the same IIIBr axillary has the first syzygy 
between brachials 1+2; of the two arms following the inner (right hand) IlIBr 
series from the left I1Br series that to the right has the first syzygy between brachials 
1+2 and that to the left has the first syzygy between brachials 2+3. In the second 
ray the undivided arms following the IIBr series to the right have in that to the right 
(outer) the first syzygy between brachials 2+3 and the second between brachials 
7+8, and in that to the left (inner) the first syzygy between brachials 1+2; the 
undivided arm on the inner (right) side of the IIBr series to the left has syzygies 
between brachials 1+2 and 3+4; the 2 undivided arms following the IIIBr series 
on the outer (left) side of the IIBr series to the left have in that to the right the first 
syzygy between brachials 2+3 and in that to the left no syzygies before the fifth 
brachial at which point the arm is broken off. In the third ray the arm on the left 
hand face of the left I1Br axillary and that on the left-hand face of the axillary of 
the IIIBr series on the right-hand face of the same II Br axillary, which are the only 
arms preserved, both have the first syzygy between brachials 2+3. 

The specimen from Albatross station 5355 is small, with the arms about 70 mm. 
long. The right anterior radial is axillary, giving rise to 2 [Br series, 1 with 1 IIBr 
series and 3 arms, the other with 2 IIBr series and 4 arms. The 2 [Br series arising 
from the axillary radial diverge just as IIBr series diverge from a [Br axillary so that 
the anterior and the right posterior rays are much crowded. The left anterior ray 
is nearly twice the normal size, but of the 5 arms which it bears only one, which 
springs undivided from the IIBr axillary, is enlarged; the others, however, have just 
finished undergoing adolescent autotomy and may not yet have reached their full 
size. 

In the specimen from Dirk Hartog Island, Western Australia, the mouth is 
considerably nearer the center of the disk than usual, and the anal area bears numer- 
ous scattered calcareous granules. About the margin of the disk there are several 
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large rounded openings leading into blind cavities which usually occur at the bases of 
the large oral pinnules. In the largest of these cavities, which has two openings, 
there is an ambulacral groove in the interior. The disk is further peculiar in possess- 
ing two mouths, a supplementary mouth, not quite so large as the true mouth, 
being situated just to the right of it. 

The example from Siboga station 37 has 19 arms; 3 of the 8 IIBr series are 2 and 
5 are 4 (3+4); 1 of the II Br 2 series bears externally a III Br 2 series. 

In the specimen collected by Dr. J. Brock at Amboina 7 of the I/Br series are 
2 and 8 are 4 (3+4). 

In 1 of the specimens from Siboga station 133, which has 19 arms 70 mm. long, 
2 of the IIBr series are 2, 1 of these bearing internally a IIIBr 2 series. In the 
largest specimen from the same station, which has 15 arms 85 mm. long, 1 of the ITBr 
series is 3 (2+3), the other 4 being 4 (3+4). 

In a specimen with 20 arms 90 mm. long from Siboga station 99, 1 of the IIBr 
series is 2 the other 9 being 4 (3+4). 

One of the specimens from Port Galera, Mindoro, has 2 II Br series 2 and eight 
4 (3+4). 

The individual from Siboga station 47 has 20 arms 125 mm. long; the cirri are 22 
or 23 mm. long; the brachials are very short, discoidal, with their distal edges strongly 
everted and abundantly supplied with short spines so that the animal feels very dry 
or rough; 3 of the II Br series are 2, and 1, paired with 1 of 2, is 1; the other 6 are 
4 (3+4). 

A IIBr 2 series occurs in one of the 18 armed specimens from Siboga station 50. 

There is a I] Br 2 series in the small 15-armed specimen from Siboga station 296. 

One of the specimens collected by Dr. Th. Mortensen at the Kei Islands, station 
14, has 2 of the I11Br series 2 (1+2). Thespecimen from station 15 has 1 of the JIBr 
series 1, 2 of them 2, and 7 of them 4 (8+4). One of the specimens from station 21 
has 2 of the I1Br series 3, the other 8 being 4 (3+4). In a specimen from station 
30 there are 2 IlIBr series developed internally on the same postradial series, 1 of 
them 2 and the other 5 (2+ 3); in the latter the third element is shaped like an axillary, 
but bears merely a single ossicle. In one of the specimens from station 31 one of 
the [Br series is represented by 2 ossicles, of which the outer bears a pair of pin- 
nules. In one of the examples from station 85 there is a IIIBr 2 series following a 
I1Br 2 series. A specimen from station 65 has 1 IIBr series 3, the other 9 being 
4 (3+4); of the I1IBr series 2 are 1, 1 is 2, and 16 are 3 (2+38). 

The figure published by Carpenter of the Challenger specimen from Banda 
(pl. 60, fig. 2) shows 1 IIBr 2 series, and 3 IIBr 4 (3+4) series. The larger of the 2 
Siboga specimens from Banda (Siboga station 240) has 3 of the 10 IIBr series 2. 

A specimen collected by Dr. Th. Mortensen off Neira, Banda, in about 15 
meters which has 19 arms has a IIIBr 2 series. Another, also with 19 arms, has a 
IIBr 3 series. A specimen from the same locality in about 20 meters with 24 arms 
has 1 of the IIBr series 3 (2+3) and 1 of the IIIBr series 2 (1+2). 

A small 13-armed specimen from Siboga station 162 has one of the IIBr series 2. 

In 1 of the specimens from between Fremantle and Geraldton, Western Australia, 
4 of the 8IIBr series are 2 and 4 are 4 (3 +4); of the 6 IIIBr series 1 is 2 and 5 are 
3 (2+3). In another 2 of the 10 I]Br series are 2 and 8 are 4 (3+4). 
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A specimen from Investigator station 387 with 15 arms has 1 of the 5 IIBr series 2, 
the other 4 being 4 (3 +4). 

P. H. Carpenter noted that this species sometimes has a double opposing spine. 

Localities—Hulule, Male, Maldive Archipelago [Bell, 1902; A. H. Clark, 1913] 
(1, B. M.). 

Ceylon; Doctor Sarasin [Reichensperger, 1913]. 

Ceylon Pearl Oyster Fisheries station XLI; south of Galle, Ceylon, about 12 
miles from land; about 183 meters; bottom masses of branched and ramifying 
foraminiferal tubes [Chadwick, 1904]. 

Investigator station 152; 11.5 miles S. 83° W. of Colombo Lighthouse, Ceylon; 
48 meters; sand, shells, and coral; December 12,1893 [A. H. Clark, 1912] (2, U.S.N.M. 
34837, 34901). 

Ceylon Pearl Oyster Fisheries station LIII; Gulf of Manaar; 10-12 miles north 
of Cheval Paar, and about 12 miles due west of Vankali (or Bangalli) Church; 14-16 
meters; muddy sand with some dead shells [Chadwick, 1904]. 

Ceylon Pearl Oyster Fisheries station IX; Gulf of Manaar; in the southwest 
corner of West Cheval Paar, about 12 miles from land; 13 meters; bottom tem- 
perature 25.56° C.; specific gravity 1.023; bottom fine quartz gravel, nullipore con- 
cretions, and many dead young pearl oyster shells [Chadwick, 1904]. 

Tuticorin, Madras Presidency; E. Thurston [Bell, 1888; Thurston, 1894; A. H. 
Clark, 1913] (2, B. M.). 

Ceylon Pearl Oyster Fisheries station LXVI; west coast of Ceylon from south 
of Donnan’s Muttuvaratu Paar along the west of the northern part of Mutwal 
Island as far as off Mudalaikuli Paar; 18-64 meters; nullipore and orbitolites sand 
with some red algae and dead coral (Onadariete 1904]. 

?India (probably Ceylon) [A. H. Clark, 1912] (5, I. M.). 

Trinquemale, northeastern Ceylon; M. Reynaud, 1829 [J. Miiller, 1849; P. H. 
Carpenter, 1879, 1888; A. H. Clark, 1911; locality given by the two last as Sunda 
Strait] (8, P. M.). 

Investigator; Arrakan coast, Burma [A. H. Clark, 1912] (2, U.S.N.M., 34860, 
34875). 

Investigator station 387; off Cape Negrais, Burma, southwest of the mouths of 
the Irrawaddy River (lat. 15° 25’ N., long. 93° 45’ E.); 73-89 meters; sand and coral; 
November 16, 1909 [A. H. Clark, 1912] (3 U.S.N.M., 34864, 36082, 36298). 

Investigator; 8 miles west of Interview Island, Andamans; 82 meters [A. H. 
Clark, 1912] (1, U.S.N.M., 34940). 

Investigator; off Rutland Island, Andamans; 64 meters [A. H. Clark, 1912] 
(1, I. M.). 

Investigator station 239; west of South Andaman Island (lat. 11° 49’ 30’’ N., 
long. 92° 55’ 00’’ E.); 100 meters; sand and stones; April 14, 1898 [A. H. Clark, 
1912] (4, U.S.N.M., 34821; I. M.). 

Investigator; Andaman Islands [A. H. Clark, 1912] (9, U.S.N.M., 34862, 34863, 
34867, 34869, 34870, 34871; I. M.). Pl. 3, fig. 5. 

lametaoi east of the Terribles (about 30 miles SE. 4S. from the south point 
of Western Borongo Island, Burma) (lat. 19° 27’ N., ibnat 93° 18’ E.); 24 meters 
[A. H. Clark, 1912] (3, U.S.N.M., 34835, 34836, 34941). 
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Investigator; 2 miles off Great West Torres Island, Mergui Archipelago [A. H. 
Clark, 1912] (2, I. M.). 

Sumatra [P. H. Carpenter, 1882; A. H. Clark, 1912] (1, H. M.). 

Investigator; southern portion of the Straits of Malacca [A. H. Clark, 1912] 
(6, U.S.N.M., 34852, 34855, 34857, 34858, 34859; I. M.). 

Singapore; Prof. Charles Stewart [P. H. Carpenter, 1888]. 

Singapore; Professor von Martens [A. H. Clark, 1912] (1, Berl. M., 2455). 

Singapore; Svend Gad [A. H. Clark, 1909] (26, U.'S.N.M., 35026, E.1086; C. M.). 

Singapore [A. H. Clark, 1913] (1, B. M.). 

Galathea; Nicobar Islands [P. H. Carpenter, 1888; A. H. Clark, 1909] (1, C. M.). 

Investigator; Malay Archipelago; 183 meters [A. H. Clark, 1912] (1, I. M.); same, 
292 meters [A. H. Clark, 1912] (8, U.S.N.M., 34843, 34854, 34861). 

Anjer, Java [P. H. Carpenter, 1888; A. H. Clark, 1909] (1, C. M.). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 90; Sebesi 
Strait, between Sumatra and Java; 36 meters; August 1, 1922 (2). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 85; Sunda 
Straits, between Sumatra and Java (lat. 5° 53’ S., long. 105° 34’ E.); 25 meters; 
muddy sand; July 31, 1922 (2). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 103; Sunda 
Straits (lat. 6° 05’ S., long. 105° 42’ E.); 52 meters, shelly bottom; August 4, 1922 (1). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 75; Sunda 
Straits (lat. 6° 10’ S., long. 105° 44’ E.); 40 meters; sand and shells; July 29, 1922 (1). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 73; Sunda 
Straits (lat. 5° 57’S., long. 105° 57’ E.); 30 meters; hard bottom; July 28, 1922 (5). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 107; Java 
Sea, north of western Java (lat. 5° 57’ S., long. 106° 07’ E.); 49 meters; sand, stones, 
and sponges; August 5, 1922 (1). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 67; Java 
Sea, north of western Java (lat. 5° 48’ S., long. 106° 12’ E.); 38 meters; sand and 
shells; July 27, 1922 (38). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; Java Sea; 49 meters; 
sand, stones, and sponges; August 5, 1922 (2). 

Java Sea; J. Scherpbier, 1896 [A. H. Clark, 1911] (1, L. M.). 

Billiton [Koehler, 1895]. 

North Borneo [Grube, 1875]. 

British North Borneo; Herr Pagel [A. H. Clark, 1912; Hartmeyer, 1916] (2, 
Berl. M., [4744] 6373). 

Siboga station 90; Makasser Strait, between Borneo and Celebes (lat. 1° 17’ 
30’” N., long. 118° 53’ 00’’ E.); 281 meters; coral sand and stones; June 21, 1899 
[A. H. Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 80; Borneo Bank (lat. 2° 25’ 00’’ S., long. 117° 43’ 00” E.); 
40-50 meters; fine coral sand; June 13, 1899 (2, U.S.N.M., E. 412). 

Albatross station 5641; Buton Strait, Philippines; Kalono Point (W.) bearing 
N. 61° W., 3.4 miles distant (lat. 4° 29’ 24’’ S., long. 122° 52’ 30’’ E.); 71 meters; 
sand and shells; December 14, 1909 (1, U.S.N.M., 35958). 
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Siboga station 133; anchorage off Lirung, Salibabu Island, Talacer Islands; 
down to 36 meters; mud and hard sand; July 25-27, 1899 [A. H. Clark, 1918] (4, 
Amsterdam Mus.). 

Sulu (Jolo) Sea; ?U. S. Exploring Expedition (1, U.S.N.M., 3063). 

Sulu Sea; January, 1895 (1). 

Albatross station 5165; Tawi Tawi group, Jolo (Sulu) archipelago; Observation 
Island bearing N. 70° W., 6.4 miles distant (lat. 4° 58’ 20’’ N., long. 119° 50’ 30’ E.); 
16 meters; coral; February 24, 1908 [A. H. Clark, 1908, 1909] (5, U.S.N.M., 34872, 
34908). 

Dr. Th. Mortensen’s Pacific expedition, 1914-1916; off Jolo (Sulu); about 36 
meters; March 21, 1914 (5); same, March 17, 1914 (3); about 46 meters; sand and 
coral; March 20, 1914 (1); about 36-55 meters; sand and coral; March 19, 1914 (3). 

Albatross station 5163; Tawi Tawi group; Observation Island bearing N. 79° W., 
6.7 miles distant (lat. 4° 59’ 10’” N., long. 119° 51’ 00’’ E.); 51 meters; coral sand; 
February 24, 1908 [A. H. Clark, 1908] (5, U.S.N.M., 34953). 

Albatross station 5161; Tawi Tawi group; Tinakta Island (E.) bearing N. 12° W., 
1.8 miles distant (lat. 5° 10’ 15’’ N., long. 119° 53’ 00’’ E.); 29 meters; fine sand; 
February 22, 1908 [A. H. Clark, 1909] (1, U.S.N.M., 34873). 

Albatross station 5159; Tawi Tawi group; Jolo (Sulu) Archipelago; Tinakta 
Island (N.) bearing N. 82° W., 1.4 miles distant (lat. 5° 11’ 50’’ N., long. 119°54’ 
00’’ E.); 18 meters; coarse sand; February 21, 1908 (2, U.S.N.M., 34866). 

Albatross station 5153; Tawi Tawi group; Tocanhi Point bearing S. 27° E., 
2.1 miles distant (lat. 5° 18’ 10’’ N., long. 12° 02’ 55’’ E.); 89 meters; coral sand and 
shells; February 19, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 34955). 

Siboga station 93; Pulu Sanguisiapo, Tawi Tawi group; 12 meters; lithothamnion, 
sand and coral; June 24-25, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Albatross station 5147; near Siasi, Jolo (Sulu) archipelago; Sulade Island (E.) 
bearing N. 3° E., 8.4 miles distant (lat. 5° 41’ 40’ N., long. 120° 47’ 10’’ E.);38 meters; 
coral sand and shells; February 16, 1908 [A. H. Clark, 1908] (5, U.S.N.M., 34906, 
34907, 34913). 

Albatross station 5136; in the vicinity of Jolo; Jolo light bearing S. 37° E., 
0.7 mile distant (lat. 6° 04’ 20’’ N., long. 120° 59’ 20’ E.); 40 meters; sand and 
shells; February 14, 1908 [A. H. Clark, 1908] (7, U.S.N.M., 34929). 

Albatross station 5137; in the vicinity of Jolo, Jolo light bearing S. 61° E., 
1.3 miles distant (lat. 6° 04’ 25’” N., long. 120° 58’ 30’’ B.); 36 meters; sand and 
shells; February 14, 1908 [A. H. Clark, 1908] (8, U.S.N.M., 34910, 34934, 34954). 

Albatross station 5138; in the vicinity of Jolo; Jolo light bearing S. 19° E., 2.5 
miles distant (lat. 6° 06’ 00’’ N., long. 120° 58’ 50’’ E.); 35 meters; sand and coral; 
February 14, 1908 [A. H. Clark, 1908] (2, U.S.N.M., 34905). 

Albatross station 5139; in the vicinity of Jolo; Jolo light bearing S. 51° W., 
3.6 miles distant (lat. 6° 06’ 00’’ N., long. 121° 02’ 30’’ E.); 36 meters; coral sand; 
February 14, 1908 [A. H. Clark, 1908] (14, U.S.N.M., 34839, 34909, 34952, 34957, 
36182). Pl. 14, figs. 35, 36. 

Albatross station 5142; in the vicinity of Jolo; Jolo light bearing S. 50° W. 
3.9 miles distant (lat. 6° 06’ 10’’ N., long. 121° 02’ 40’’ E.); 38 meters; coral sand and 
shells; February 15, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 34911). 
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Siboga station 99; anchorage off North Ubian (lat. 6° 07’ 30’’ N., long. 120° 
26’ 00’’ E.); 16-23 meters; lithothamnion bottom; June 28-30, 1899 [A. H. Clark, 
1918] (10, Amsterdam Mus.). 

Albatross station 5141; in the vicinity of Jolo; Jolo light bearing S. 17° E., 
5.5 miles distant (lat. 6° 09’ 00’’ N., long. 120° 58’ 00’’ E.); 53 meters; coral sand; 
February 15, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 34912). 

Challenger station 212; off Zamboanga, Philippines (lat. 6° 54’ N., long. 122° 
18’ E.); 18 meters; sand; January 30, 1875 [P. H. Carpenter, 1888; A. H. Clark, 
1913] (1, B. M.). 

Albatross station 5249; Gulf of Davao; Lanang Point bearing N., 1.0 mile distant 
(lat. 7° 06’ 06’” N., long. 125° 40’ 08’’ E.); 42 meters; coral and sand; May 18, 1908 
[A. H. Clark, 1909, 1911] (2, U.S.N.M., 34865, 35710). 

Albatross station 5355; North Balabac Strait; Balabac light bearing S. 61° W., 
16.6 miles distant (lat. 8° 08’ 10’’ N., long. 117° 19’ 15’’ E.); 80 meters; coral and 
sand; January 5, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 35709). 

Bantayan reef, Cebu, Philippines (1, M. C. Z., 384). 

Bohol, Philippines [von Graff, 1884]. 

Albatross station 5482; in the vicinity of Surigao Strait, between Samar and 
Leyte; Cabugan Grande Island (N.) bearing 87° W., 4.5 miles distant (lat. 10° 27’ 
30’’ N., long. 125° 18’ 00’’ E.); 122 meters; broken shells, sand, and green mud; 
July 30, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 34851). 

Albatross station 5483; between Samar and Leyte; Cabugan Grande Island (N.) 
bearing N. 88° W., 5.7 miles distant (lat. 10° 27’ 30’’ N., long. 125° 19’ 15” E.); 
135 meters; sand and broken shells; July 30, 1909 (1, U.S.N.M., 34838). 

Albatross station 5205; off the eastern coast of Leyte; Caguayan Point bearing 
N. 2° E., 0.7 mile distant (lat. 11° 19’ 30’’ N., long. 124° 58’ 05’” E.); 15 meters; 
April 13, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 34853). 

Challenger station 208; off Panay (lat. 11° 37’ N., long. 123° 31’ E.); 33 meters; 
blue mud; January 17, 1875 [P. H. Carpenter, 1888; A. H. Clark, 1913] (1, B. M.). 

Port Galera, Mindoro; Laurence E. Griffin [H. L. Clark, 1921] (20, M. C. Z., 
626-628, 648-654, 657, 658). 

Albatross station 5276; China Sea, in the vicinity of southern Luzon; Malavatuan 
Island (NW.) bearing N. 61° 30’ E., 6.5 miles distant (lat. 13° 49’ 15’” N., long. 120° 
14’ 45’ E.); 33 meters; shells, pebbles, and sand; July 17, 1908 [A. H. Clark, 1911] 
(2, U.'S.N.M. 34856, 34902). 


Albatross; Philippine Islands, 1907-1910 [A. H. Clark, 1908] (4, U.S.N.M., 
34948). 

Macclesfield Bank; 40-55 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.) 

Macclesfield Bank; 40-82 meters [Bell, 1894]. 

Macclesfield Bank; 42-73 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

Macclesfield Bank; 55-73 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

Macclesfield Bank; 82 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

China Sea [P. H. Carpenter, 1888; Hartlaub, 1891]. 

?China [A. H. Clark, 1912] (1, Berl. M., 5285). 

Formosa (Taiwan) [Hartlaub, 1891; A. H. Clark, 1912] (1, H. M.). 
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Siboga station 33; Bay of Pidjot, Lombok; 22 meters and less; mud, coral, and 
coral sand; March 24-26, 1899 [A. H. Clark, 1918] (1, Amsterdam M.). 

Siboga station 40; anchorage off Pula Kawassang, Paternoster Islands; coral 
reef; April 2, 1899 [A. H. Clark, 1918] (1, Amsterdam M.). 

Siboga station 37; Sailus ketjil, Paternoster Islands; 27 meters and less; coral 
and coral sand; March 30-31, 1899 [A. H. Clark, 1918] (1, Amsterdam M.). 

Siboga station 47; Bay of Bima, Sumbava, near south fort; 55 meters; mud, with 
patches of fine coral sand; April 8-12, 1899 [A. H. Clark, 1918] (1, U.S.N.M., E. 451). 

Siboga station 49a; Sapeh Strait (lat. 8° 23’ 30’’ S., long. 119° 04’ 36’ E.); 
69 meters; coral and shells; April 14, 1899 [A. H. Clark, 1918] (5, U.S.N.M., E. 458; 
Amsterdam M.). 

Siboga station 50; Bay of Badjo, western coast of Flores; down to 40 meters; 
mud, sand, or shells according to locality; April 16-18, 1899 [A. H. Clark, 1918] 
(3, Amsterdam M.). 

Siboga station 299; Buka or Cyrus Bay, southern coast of Rotti; 34 meters; 
mud, coral, and lithothamnion; January 27-29, 1900 [A. H. Clark, 1918] (1, Amster- 
dam M.). 

Siboga station 60; Haingsisi, Samau Island; reef; lithothamnion in 3 meters and 
less; April 27-28, 1899 [A. H. Clark, 1918] (1, U.S.N.M., E. 487). 

Siboga station 294; off southwestern Timor (lat. 10° 12’ 12’’ S., long. 124° 27’ 
18’’ E.); 73 meters; soft mud with very fine sand; January 23, 1900 [A. H. Clark, 
1918] (4, Amsterdam M.). 

Siboga station 296; anchorage off Noimini, southern coast of Timor; coral reef; 
January 24-26, 1900 [A. H. Clark, 1918] (1, Amsterdam M.). 

Siboga station 282; anchorage between Nusa Besi and the northeastern point of 
Timor (lat. 8° 25’ 12’’ S., long. 127° 18’ 24’” E.); 27-54 meters; sand, coral, and 
lithothamnion; January 15-17, 1900 [A. H. Clark, 1918] (1, Amsterdam M.). 

Siboga station 285; anchorage on the southern coast of Timor (lat. 8° 39’ 06’’ S., 
long. 127° 04’ 24’’ K.); 34 meters; on the border between coral and mud; January 18, 
1900 [A. H. Clark, 1918] (1, Amsterdam M.) 

Siboga station 144; anchorage north of Salomakieé (Damar) Island; 45 meters; 
coral and lithothamnion; July 7-9, 1899 [A. H. Clark, 1918] (2, Amsterdam M.). 

Ternate, Moluccas [Pfeffer, 1900; A. H. Clark, 1912] (2, H. M.). 

Amboina; Professor von Martens [P. H. Carpenter, 1888; A. H. Clark, 1912] 
(1, Berl. M.). 

Amboina; Prof. Dr. J. Brock [Hartlaub, 1891]. 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; Amboina; break- 
water; about 1 meter; February 28, 1922 (3). 

Danish Expendition to the Kei Islands; Dr. Th. Mortensen; Amboina; about 
2 meters; stony bottom; February 9, 1922 (1). 

Danish Expendition to the Kei Islands; Dr. Th. Mortensen; Banda; off Neira; 
13 meters; sand; June 12, 1922 (1); about 15 meters; sand; June 9, 1922 (5); about 
20 meters; sand; June 1, 1922 (8); about 25 meters; sand; June 14, 1922 (1); Lontor; 
25 meters; stony bottom; June 11, 1922 (1). Pl. 11, fig. 30. 
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Banda; Challenger [P. H. Carpenter, 1888; A. H. Clark, 1913] (2, B. M.). 

Banda; 31 meters; Challenger [P. H. Carpenter, 1888; A. H. Clark, 1913] 
1, B. M.). 
~ Bete station 240; Banda; 9-36 meters; black sand; coral; lithothamnion bank; 
November 22 to December 1, 1899 [A. H. Clark, 1918] (2, Amsterdam M.). 

Siboga station 162; western coast of Salawatti, between Loslos and Broken 
Islands; 18 meters; coarse and fine sand; August 18, 1899 [A. H. Clark, 1918] 
(2, Amsterdam M.). 

Siboga station 250; anchorage off Kilsuin, western coast of Kur Island; 20-45 
meters; coral and lithothamnion; December 6-7, 1899 [A. H. Clark, 1918] (1, Amster- 
dam M.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 11; 20 meters; 
sand; April 9, 1922 (1); station 14; about 40 meters; sand; April 10, 1922 (3); station 
15; about 5 meters; sand and lithothamnion; April 10, 1922 (1); station 20; about 50 
meters; sand and shells; April 14, 1922 (3); station 21; 50-70 meters; hard bottom; 
April 14, 1922 (2); station 24; 100 meters; hard bottom; April 15, 1922 (1); station 26; 
about 90 meters; sand; April 16, 1922 (3); station 27; 60-70 meters; April 17, 1922 (1); 
station 30; about 40 meters; sand and shells; April 18, 1922 (5) [Pl. 13, fig. 34]; 
station 31; about 50 meters; sand; April 18, 1922 (4); station 38; about 35 meters; 
sand; April 24, 1922 (4); station 40; about 20 meters; sand; April 25, 1922 (1); station 
53; 85 meters; sand; May 8, 1922 (1); station 54; 85 meters; sand and coral; May 
9, 1922 (3). 

Aru Islands, off Pulu Bambu; 10 meters; rocky bottom, with sand and coral; 
April 3, 1908 [Reichensperger, 1913]. 

Siboga station 274; northeast of the Aru Islands (lat. 5° 28’ 12’’ S., long. 134° 
53’ 54’’ E.); 57 meters; sand and shells; stones; December 26, 1899 [A. H. Clark, 
1918] (1, Amsterdam M.). 

Siboga station 273; anchorage off Pulu Jedan, eastern coast of the Aru Islands; 
20-45 meters; pearl banks; sand and shells; December 23-26, 1899 [A. H. Clark, 
1918] (6, U.S.N.M., E. 483; Amsterdam M.). 

Australian Seas; Péron and Lesueur (Lamarck, 1816; J. Miiller, 1849; P. H. 
Carpenter, 1888]. 

Between Fremantle and Geraldton, Western Australia; Endeavour [A. H. Clark, 
1914] (3, U.S.N.M., 34868; W. A. Mus. and Art Gallery). 

Turtle Bay, Dirk Hartog Island, Western Australia; 13 meters; Gazelle [A. H. 
Clark, 1909, 1912] (1, Berl. M., 3432). “ 

Gazelle; north of Port Walcott, Western Australia (lat. 19° 42’ 06’’ S., long. 
116° 49’ 48’’ E.); 91.5 meters [Studer, 1899]. 

Mjoberg’s station 1; Cape Jaubert, Western Australia, 42 miles westsouthwest; 
21 meters; May 29, 1911 [Gislén, 1919, 1922]. 

Northwestern Australia [Bell, 1894; A. H. Clark, 1913] (3, B. M.). 

Challenger station 186; Prince of Wales Channel, Torres Strait (lat. 10° 30’ S., 
long. 142° 18’ E.); 15 meters; coral mud; September 8, 1874 [P. H. Carpenter, 1888; 
A. H. Clark, 1913] (1, B. M.). 

Mer, Murray Islands, Torres Strait; about 9-11 meters [H. L. Clark, 1915, 1921]. 
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Mer, just outside the southern reef; 5-9 meters (1, M. C. Z., 508). 

Claremont Islands, Queensland (about lat. 14° S.); 20 meters; sand and mud; 
Alert [Bell, 1884; P. H. Carpenter, 1888; A. H. Clark, 1913] (1, B. M.). 

Flinders Islands, Queensland (west of Cape Melville) [Bell, 1884; P. H. Car- 
penter, 1888; A. H. Clark, 1913] (?1, B. M.). 

Lizard Island, Queensland (north of Cooktown); 15 meters [A. H. Clark, 1913, 
as Tizaid reef] (1, B. M.). 

Lizard Island; 49 meters [A. H. Clark, 1913, as Tizaid reef] (1, B. M.). 

Blanche Bay, New Britain; Prof. Arthur Willey [A. H. Clark, 1913] (1, B. M.). 

Ekalin, St. Matthias Island, Bismarck archipelago; Dr. G. Duncker [A. H. Clark, 
1912] (1, H. M.). 

St. Matthias Island; Herr H. Schéde [A. H. Clark, 1912] (1, Berl. M., 5941). 

Ruk, Caroline Islands [Hartlaub, 1891; A. H. Clark, 1912] (1, H. M.). 

East Indies [Liitken, 1871]. 

Indian Seas [Linné, 1758; Retzius, 1783, 1805; J. Miller, 1843; P. H. Car- 
penter, 1888]. 

“Antarctic Expedition” [A. H. Clark, 1913] (1, B. M.). 

No locality [A. H. Clark, 1912, 1913] (4, B. M.; Berl. M.). 

Geographical range.—F rom the Maldive Islands and Ceylon eastward to Formosa 
(Taiwan), the Philippines, and the Caroline Islands, and southward to Australia, 
reaching Cape Flattery (lat. 15° S.) on the east coast and Shark Bay on the west. 

Bathymetrical range.—From the shore line down to 292 meters; nearly half of the 
records are from the shore line, and only 6 out of 111 are from water more than 100 
meters in depth. The average of the 111 records is 38 meters. 

Thermal range.—One record, 25.56° C. 

History.—This species was first noticed by Petiver who in 1716 figured a speci- 
men with 13 arms under the name of Stella chinensis perelegans dupliciter radiata. 

Link in 1733 created a special genus, Tproxaidexaxvnuos, for Petiver’s specimen 
which, however, he suspected had been mutilated. 

In 1758 Linné referred this specimen to his Asterias pectinata, placing the 
reference to Petiver’s figure among the four synonyms of this species. Asterias 
pectinata he described as “‘ A. radiata radiis duplicatis: superioribus pinnatis, inferiori- 
bus fiformibus.”” As synonyms he cites the forms described by Barrelier (= Antedon 
mediterranea), Columna (= Antedon mediterranea), Petiver (= Capillaster multiradiata) 
and Link (= Antedon bifida and A. mediterranea). 

While it is clear that Linné intended to bestow the name pectinata upon the 
common comatulid of the European coasts (Antedon), he gave as the habitat for his 
Asterias pectinata ‘‘in M. Indico.’”’ Of the specimens described by previous authors 
which he referred to pectinata one was from China and all the rest from European seas, 
one being from England and the remainder from the Mediterranean; none of them 
had come from India. This discrepancy is explained by the existence of a specimen 
at Lund which he had before him when he wrote the account of pectinata. This speci- 
men represents the species now known as Comatula pectinata. 

Immediately following Linné’s description of Asterias pectinata is his descrip- 
tion of Asterias multiradiata. This he says is ‘‘ A. radiata radiis palmato-multiplicatis 
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pinnatis: inferioribus filiformibus.”” As references he cites Linck’s Caput-Medusae 
cinereum and C.-M. brunnum; the habita the gives as “in M. indico.”’ He adds 
that this species is close to A. pectinata, if not merely a variety of it. 

This description of Asterias multiradiata was based on a specimen at Lund which 
was redescribed by Retzius in 1783 and again in 1805. 

Under the name of Comatula multiradiata Lamarck in 1816 referred to three 
specimens in the Paris Museum which had been brought by Péron and Lesueur from 
the Moluccas in 1803. These I examined in 1910. One of them is an example of 
Capillaster sentosa, another is an example of Comanthus bennetti, and the third served 
as the basis for J. Miiller’s redescription of the multiradiata of Lamarck (not of 
Linné) under the name of Alecto multifida (1841). 

At the same time Lamarck described under the name of Comatula jfimbriata 
another specimen which had been brought from Australian seas by Péron and Lesueur. 

In 1843 J. Miiller redescribed the Linnean type of Asterias multiradiata which 
he had examined at Lund. He says that the centrodorsal is flat, sunken in the middle. 
The cirri are XXIV, 24; the cirrus segments are not longer than broad; on the younger 
a few segments are longer than broad, on the older the segments are often broader 
than long. The radials are concealed. The elements of the [Br series are short. 
The IJBr series are 4 (3+4), and the IIIBr series are 3 (2+3). The brachials are 
short with the distal edge bordered with fine spines. The intersyzygial interval is 
from 8 to 15 muscular articulations. The pinnules at the bases of the arms are the 
largest. The pinnule segments are short. The disk bears many calcareous nodules 
resembling pinheads. 

At the same time he redescribed the Lamarckian type of Comatula fimbriata. 
The cirri are XV, 22; the 8 outermost cirrus segments bear a small sharp dorsal 
spine. There are 17 arms. The IIBr series are 4 (3+4). The IIIBr series are 3 
(2+3). The brachial intersyzygial interval is from 7 to 10, sometimes even 13, 
muscular articulations. The pinnules are all of approximately the same length. 
The size is 6 inches. 

In 1849 Miiller redescribed Comatula (Alecto) fimbriata in the following terms: 
Twenty arms. The centrodorsal is free of cirri in the middle with the dorsal pole 
flat. The cirri are XV, 22, marginal in position; toward the end of the cirri the 
segments gradually develop small blunt spines. JIJBr series 4 (8+4). The lowest 
pinnule (Pp) ison the I1Brs, but the first pinnule of the undivided arms (P;) is on the 
first brachial while the second and third brachials are united by syzygy. Beyond the 
arm base syzygies occur at intervals of from 6 to 10 muscular articulations. The 
brachials have the distal edge very rough except at the syzygial lines. Pp is the 
largest pinnule. The ventral surface of the disk bears a few scattered concretions. 
The color is yellow. The size is nearly 8 inches. 

Miller says that the specimen described is an alcoholic example in the Paris 
Museum which was brought from Trinquemale, Ceylon, by Reynaud in 1829. He 
mentions another specimen, dry, in the same museum from the voyage of Péron and 
Lesueur which was labeled Comatula multiradiata Lam. 

Miller redescription of the Lamarckian type of Comatula fimbriata published in 
1843 was drawn up from notes on the specimen taken for him by Troschel, but in 
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1844 he himself visited the Paris Museum and the redescription of the species pub- 
lished in 1849 was the result of his own personal studies. 

In Miiller’s redescription of Comatula (Alecto) multiradiata published in 1849 he 
gives the number of arms as 40-50 and the cirri as XXIV, 24-30. The specimens 
upon which this redescription was based are: (1) The Linnean type at Lund; (2) 
a dry specimen in the Paris Museum collected by Péron and Lesueur which was also 
mentioned under Comatula (Alecto) fimbriata; (3) an alcoholic specimen from the 
Moluccas in the Paris Museum collected by Péron and Lesueur in 1803, with exactly 
40 arms; and (4) an alcoholic specimen from the Moluccas in the Paris Museum 
collected by Quoy and Gaimard with about 50 arms. These two last were both 
included in Comatula multiradiata by Lamarck in 1816; they represent the species 
now known as Capillaster sentosa. 

The description of Comatula fimbriata published by Dujardin and Hupé in 1862 
is a translation of Miiller’s redescription of 1843, the only change being that the 
number of arms is given as 17-25. 

The authors add a note saying that Lamarck, who seems to have confused at 
least two species, states that the arms, which are scarcely 81 mm. long, are more 
slender than those of Comatula rotalaria, 12-30 in number, with the brachials slightly 
spinous on the edge. 

Dujardin and Hupé’s account of Actinometra multiradiata is a translation of 
Miiller’s description of 1843. No habitat is given for it. 

In 1874 Liitken, under the name of Actinometra gracilis, listed a specimen of 
this species from Formosa (Taiwan). ; 

In 1875 Grube described as Comatula (Actinometra) borneensis a specimen from 
North Borneo. 

P. H. Carpenter in 1876 and 1877 published notes on certain points in the 
structure and anatomy of this form based on specimens which had been collected 
by Semper in the Philippines, and in 1877 Prof. Ludwig von Graff described the 
myzostomes from specimens in the Semper collection from Bohol in the Philippines. 

Carpenter visited the Paris Museum in 1876 and studied the specimens which 
had been deseribed by Lamarck and by Miiller. The results of this study he published 
in 1879. He remarked, as had Miiller, that the dry specimen which had served 
Lamarck as the type of Comatula fimbriata and which had been brought from Australia 
by Péron and Lesueur was labeled Comatula multiradiata Lam., while Reynaud’s 
specimens he found bearing the name Comatula brevicirra Troschel and labeled as 
having come from the Sunda Strait. He mentioned that he found the name 
Comatula brevicirra associated also with the type of Comatula solaris, with C. rotalaria, 
and with some specimens of Comanthus parvicirra from Vavao. 

In 1882 Carpenter summarised the information on this species and published a 
careful redescription of it. This redescription, however, was based upon 2 speci- 
mens collected by the Challenger at Banda and upon notes taken at Paris on another 
brought from the Moluccas by Quoy and Gaimard; all three of these belong to the 
form now known as Capillaster sentosa. He mentioned some fragments of a dried 
specimen from Sumatra in the Hamburg Museum, as well as Lamarck’s type of 
fimbriata at Paris and Linné’s type of multiradiata at Lund, giving notes on all three. 
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In 1884 Carpenter emphasized the anomalous position of the first brachial 
syzygy in this species, and cited Actinometra multiradiata as typical of a group of 
several species of ‘‘ Actinometra” which together make up the ‘‘Group of Actinometra 
multiradiata,” one of the 8 groups into which he tentatively divided the genus 
Actinometra as understood by him. 

Under the name of Actinometra coppingeri Prof. F. Jeffrey Bell in 1884 described 
a new comasterid from northeastern Australia which has since proved to be this 
species. As described by him, however, the first brachial syzygy is between brachials 
3+4. The generalized and more or less schematic figure was evidently drawn more 
from the description than from the specimen, as the position of the syzygies agrees 
wholly with that given in the former and not at all with what actually is found in 
the latter. 

In 1888 Carpenter defined the group including multiradiata, but called it the 
‘“Fimbriata group” instead of the “group of Actinometra multiradiata” as he had 
in 1884. In this group he recognized 7 species, fimbriata, coppingeri, borneensis, 
multiradiata, sentosa, lineata, and discoidea, the last two being from the western 
Atlantic. 

He considered that the possesssion of short and discoidal brachials differentiated 
fimbriata from the other species. The Indo-Pacific forms with shortly triangular 
brachials becoming more quadrate or discoidal distally he separated into two groups 
based on the presence or absence of IIIBr series. The two forms without IIBr 
series were separated on the occurrence of less than 24 cirrus segments (coppingert), 
or more than 24 cirrus segments (borneensis). The two with IIIBr series were 
separated on the occurrence of less than 30 cirrus segments and no IVBr series 
(multiradiata), or the possession of more than 80 cirrus segments and the presence 
of IVBr series resembling the IIIBr series (sentosa). 

He described jimbriata in detail and assigned to it 3 specimens collected by the 
Challenger at Banda, 1 from Challenger station 208, and others which he had examined 
from “Sunda Strait (Regnault),” the Australian Seas, ‘“‘Angio, Java,’”’ the Nicobar 
Islands, and Madagascar (the last coccodistoma). 

An examination of the type of coppingeri at the British Museum had shown him 
that Bell’s description and figure were incorrect. On the strength of these he had 
originally assigned coppingeri to a place in the Parvicirra group and had called the 
type actually represented by it stewart?. He redescribed the form on the basis of 
all the available material and assigned to it specimens collected by the Challenger 
at Banda and at Zamboanga, and others which he had seen from Singapore, 
Amboina, and the China Sea. He compared coppingeri with Grube’s borneensis, 
which last was the only comasterid the type specimen of which he had not seen, 
and which seems to have been lost. 

He also described multiradiata in detail on the basis of such specimens as he was 
able to examine, and gave a detailed historical account of it. To this form he referred 
specimens from the Indian Seas (the type specimen), the Australian Seas, Sumatra, 
Bohol, the China Sea, and Kagoshima Bay, Japan (the last being mariae). 


His description of sentosa was practically identical with the description of 
multiradiata which he had published in 1882. 
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In 1888 Prof. F. Jeffrey Bell listed Actinometra parvicirra as inhabiting the Bay 
of Bengal, the record being based upon specimens sent to the British Museum by 
Mr. Edgar Thurston, of the Madras Government Museum. Examination of the 
material in London in 1910 showed that two of these specimens are in reality 
multiradiata. 

In 1889 Prof. Th. Studer recorded this species from two localities in Western 
Australia where it had been dredged by the German steamer Gazelle. 

Dr. Clemens Hartlaub in 1891 reviewed the Fimbriata group of Actinometra. 
To it he assigned 8 species, 1 (discoidea) from the Caribbean islands, 1 (lineata) from 
Brazil, and the other 6 from the Indian archipelago and the China Sea. 

Under the name of Actinometra coppingeri he described a specimen which had 
been collected by Prof. J. Brock at Amboina in 1884-85. To Actinometra fimbriata 
he referred a very remarkabie specimen from Ruk in the Carolines which he found 
in the Hamburg Museum. As Actinometra multiradiata he recorded 5 specimens 
from the China Sea in the Géttingen Museum, and another from Formosa (Taiwan) 
which he found in the Hamburg Museum bearing the manuscript name Actinometra 
gracilis of Liitken. As Actinometra multiradiata he also described a specimen from 
Kagoshima, Japan, which is referable to mariae. 

In 1894 Mr. Edgar Thurston published a few notes on the occurrence and habits 
of a few comatulids found in shallow water on the coast of the Madras Presidency in 
India. His specimens had been identified by Bell, and on examining them in London 
I found an example of this species among those determined as [Comanthus] parvicirra. 

Professor Bell in 1894 recorded this species (as multiradiata and as fimbriata) 
from northwestern Australia. He mentioned the chief localities where collections 
had been made, but did not segregate the species according to locality. Prof. René 
Koehler in 1895 recorded multiradiata from Billiton where it had been collected by 
M. Korotney, Prof. Georg Pfeffer recorded it (as coppingeri and as fimbriata) from 
Ternate in 1900, and in 1902 Professor Bell recorded it (as fimbriata) from the Mal- 
dives. In 1904 Mr. Herbert Clifton Chadwick recorded it from four stations about 
Ceylon. 

In February, 1908, the present author in a revision of the comasterids referred 
this species (as borneensis, coppingeri, fimbriata, and multiradiata) to the genus 
Comaster. In October, 1908, in a paper on the brachial homologies in the recent 
crinoids he redefined Comaster on the basis of the characters exhibited by the arm 
divisions and referred to it all the described forms now included, as species or as 
synonyms, in the genus Capillaster. 

In December, 1908, the author recorded this species (as fimbriata and as cop- 
pingert) from a number of localities in the Philippines where it had recently been 
dredged by the United States Fisheries steamer Albatross. 

In April, 1909, the author published a note in which he showed that the generic 
name Comaster is not available for the species of this general group, and for them he 
therefore suggested Capillaster, with the genotpye Actinometra sentosa P. H. Car- 
penter, 1888. 

In May, 1909, the author recorded the species from additional Albatross stations 
in the Philippines and stated that ‘‘A critical study of a very large series shows that 


208 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


Comatula fimbriata, Actinometra borneensis, and Actinometra coppingert should all 
be referred to the Linnean Asterias multiradiata.”” In June, 1909, he published a 
detailed account of a curious specimen which had been dredged by the Gazelle at 
Dirk Hartog Island, and which had been mentioned without comment by Studer 
in 1889. Later in the same month in a revision of the comasterids he described 
under the name of Comissia liitkeni the two 10-armed specimens which in December, 
1908, he had recorded, with others, as Comaster coppingert. 

In November, 1909, he published a detailed account of the specimens of this 
species in the Zoological Museum at Copenhagen, with a synonymy and historical 
and other notes. 

In February, 1911, he recorded this form from 4 additional Albatross stations 
in the Philippines; later in the same year he mentioned having examined the 3 spec- 
imens from the Sunda Straits in the Paris Museum, and recorded another from the 
Java Sea which he had seen in the Leyden Museum. 

In 1911 the occurrence of this species on the Australian coasts was discussed in 
detail in two different papers, but no new records were given. 

In 1912 specimens in the Berlin Museum from 7 different localities, only one of 
which had previously been noted, were recorded, as well as others from 5 localities, 
only one of which was previously mentioned, in the collection of the Hamburg 
Museum. 

In his monograph on the crinoids of the Indian Ocean published in 1912 the author 
gave a detailed account of this species, with a complete synonymy, and added many 
new localities, most of them resulting from the operations of the Royal Indian Marine 
Surveying steamer Jnvestigator. In the same year Hartlaub recorded as ? Actinometra 
jimbriata an arm fragment from the Sooloo (Jolo) Islands which had been brought 
back by the United States Exploring Expedition, and Professors Koehler and Vaney 
discussed the gastropod parasite which had been found by the author on a specimen 
from Singapore and described in an appendix to his paper on the crinoids of the 
Zoological Museum at Copenhagen published in 1909. 

In 1913 Dr. August Reichensperger, in an account of a collection of comatulids 
from the Aru and Kei Islands made by Dr. H. Merton in 1907-8, recorded four speci- 

~ mens of this species from Ceylon which had been collected by Doctor Sarasin in 1886, 
and described in detail under the name of Capillaster clarki two from the Aru Islands. . 

In 1913 the author published notes on the 21 lots of specimens which he had 
studied in the British Museum in 1910, giving references to the original records in all 
cases where the specimens previously had been mentioned. 

In 1913 the author outlined the range of this species in eastern Asia, giving it as 
occurring in the China Sea and at Formosa (Taiwan), and in the same year Professors 
Koehler and Vaney discussed the history and affinities of the gastropod parasite. 

In 1914 the author recorded it from the coast of Western Australia, where it had 
been dredged by the Endeavour, and Prof. Frank W. Clarke and William C. Wheeler 
published a chemical analysis of the skeleton which had been made at the request of 
the author. 

In 1915 in a paper on the distribution of the Australian crinoids the range of this 
form in the Australian seas was given in detail, and later in the same year it was 
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classed as a Malayan type. On the basis of previous records it was listed by 
Dr. Hubert Lyman Clark in 1915 as among the echinoderms of Ceylon. 

In 1915 Dr. Hubert Lyman Clark published an account of a specimen which he 
had collected at Maér Island in Torres Strait in 1913, and in 1916 Dr. Robert Hart- 
meyer published a correction of a catalogue number on one of the specimens in the 
Berlin Museum which had been recorded by the author in 1912. 

In the author’s report upon the unstalked crinoids of the Siboga expedition pub- 
lished in 1918 a detailed account of all the specimens referable to this species was given, 
and many new localities were added to the known range. In 1921 Dr. H. L. Clark 
discussed the distribution of this species on the coasts of Australia in great detail. 

The specimen of Comaster multifida from Mjéberg’s station 1 described and figured 
by Gislén in 1919, and reidentified by him in 1922 as Comanthus parvicirra, was in 
reality a young and more or less aberrant example of this species. 


CAPILLASTER TENUICIRRA A. H. Clark 
Plate 15, Figure 37 


Capillaster tenuicirra A. H. Cuark, Proc. Biol. Soe. Washington, vol. 25, 1912, p. 18 (description; 
Siboga Station 320); Unstalked Crinoids of the Siboga Exped., 1918, p. VIII (discovery by 
the Siboga and its significance); p. 10 (in key; range); p. 12 (synonymy; detailed description; 
Stations 166, 318, 319, 320); pp. 273, 276 (listed); pl. 12, fig. 6. 

Diagnostic features —Except for the elongated and slender cirri in which the 
distal segments from the tenth or eleventh onward are very slightly longer than 
broad, this species resembles C. multiradiata. The arms are 14-32 (usually 20-25) 
in number, and the cirri are XII, 24-30. 

Description of a specimen from Siboga station 166—The centrodorsal is thick 
discoidal, rather small, with the bare polar area flat, 3 mm. in diameter. The cirrus 
sockets are arranged in a single irregular marginal row. 

The cirri are XII, 24-27, 25 mm. long. The first segment is very short, the 
second and third are about twice as broad as the ventral length, the fourth is half 
again as long as broad, the fifth is twice as long as broad, the sixth resembles the 
fifth, and those following gradually decrease in length so that the tenth or eleventh 
and those following are very slightly longer than broad. The sixth is a transition 
segment. The cirri taper slightly from the base to the middle of the transition 
segment, from that point onward being more slender and highly polished. From the 
transition segment onward the segments have the distal dorsal edge slightly everted, 
forming a low and inconspicuous transverse ridge just within the distal dorsal border 
which is narrowly crescentic in end view, never becoming pointed. This is so low 
as to be almost imperceptible in lateral view, so that the cirri superficially appear 
quite smooth. The opposing spine is very small, terminal. The terminal claw is 
slightly longer than the penultimate segment, moderately slender and moderately 
and evenly curved. 

The ends of the basal rays are just visible in the angles of the calyx, bridging 
over the narrow subradial clefts. 

The IBr,; are very narrow, trapezoidal, about five times as broad as long, entirely 
united laterally. The IBr, (axillaries) are very broadly pentagonal, twice as broad 
as long, free laterally. The IIBr series are 4 (3 +4). 
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There are 20 arms 110 mm. long. One of the IIBr series is absent, but a IIBr2 
series (the only IIBr series not 4 [3+4]) bears a IIIBr 2 series internally. The 
brachials resemble those in young individuals of C. multiradiata; the more proximal 
are obliquely wedge-shaped, almost triangular, from half again to twice as broad 
as long. The distal edges of the brachials are slightly produced and are armed with 
numerous short fine spines. 

Syzygies occur between brachials 2+3, 13+14 to 30+31, usually in the vicinity 
of the fifteenth brachial, and distally at intervals of from 4 to 8 (usually 7) muscular 
articulations. 

The dorsal and lateral surfaces of the arms and division series are thickly beset 
with very fine spines which are rather more prominent on the lateral surfaces. 

Pp is 15 mm. long, comparatively slender, and is composed of 30 segments; the 
comb, which resembles that of C. multiradiata, consists of from 7 to 9 well-developed 
and 3 or 4 rudimentary teeth. P, is 14 mm. long, similar to Pp, but slightly more 
slender. P,is 13 mm. long, similar to Pj. P;is 10 mm. long, resembling the pinnules 
preceding. P,is 8 mm. long, with a comb. Combs occur at intervals to the end of 
the proximal half of the arm. 

The mouth is radial and submarginal. The anal tube is central. The perisome 
of the disk is naked. 

Notes.—Another specimen from Siboga station 166 has 14 arms 100 mm. long 
and the cirri XVI, 28-30, 28 mm. long. On some of the cirri the outermost segments 
bear dorsally a transverse ridge with a small but distinct spine in the center. One 
of the IIBr series is 2, the remainder being 4 (3 +4). 

Of the 14 specimens from Siboga station 318, one has 10 arms, two have 11, three 
have 12, one has 13, one has 15, three have 16, one has 23, one has 25, and one has 
30. The largest and best developed example has 25 arms 125 mm. long; the cirri 
are from 35 to 40 mm. long. The arms borne by the 5 rays are 4, 4, 3, 3, 11; the 
tight posterior ray bears a IBr series ending in a trapezoidal ossicle from which 4 
arms are given off, 2, side by side, from its distal (longest) face, and 1 from each 
of the lateral faces; this segment represents 2 normal IIBr axillaries (with their 
derivatives) fused, and there is a faintly indicated median dividing line. Another 
large individual has 23 arms 125 mm. long; of the 9 IIBr series one is 2, one is 1, and 
the others are 4 (3+4); the IIIBr series are all internally developed. 

The specimen from Siboga station 319 has 32 arms 85 mm. long; on every tay 
one of the derivatives from the [Br axillary remains undivided, so that 27 of the 
arms are borne on 5 JIBr series. 

Of the specimens from Siboga station 320, two have 10 arms, two have 12, two 
have 13, two have 14, one has 17, one has 18, two have 21, two have 22, one has 
23, and one has 28. One of the two with 21 arms has the anterior and right anterior 
rays only about half the size of the others, with 4 and 5 arms, respectively; there are 
3 III Br series; the arms are robust. The other with 21 arms has the arms distributed 
on the various rays as follows: 2, 5 (4+1); 5 (1+4); 4 (1+3); 5 (441); one of the 
11Br series is 3 (2+3), the other three being 4 (3+4); all of the IIIBr series are 
3 (2+3); only a single cirrus is present, the centrodorsal approaching the condition 
of a sunken stellate plate. One of the specimens with 22 arms has the arms 130 
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mm. long; one of the IBr series bears two undivided arms, and three others have one 
divided and one undivided derivative. There are 4 internally developed IIBr 
series, and 2 IJIBr series on a single IIBr series; the only external I1IBr series 
is 2 instead of, as the others, 3 (2+3). The other example with 22 arms has the 
2 posterior rays and their derivatives less than half the size of the remainder; there 
are 3 IIIBr series, all internal and all 3 (2+3). The specimen with 23 arms has 
the right anterior ray and its derivatives very small, and the anterior of about the 
same size; the left anterior is slightly larger, and the two posterior are normal. All 
of the small rays bear 4 arms each, the right anterior and the anterior carrying 2 I]Br 
2 series, and the left anterior 2 IJBr 4 (3+4) series; the IJ]Br series are internal. 
The example with 18 arms has 4 of the IIBr series 2, and four 4 (8+4). The speci- 
men with 17 arms has one ray with only IBr series, and on another ray an undivided 
arm springing from a [Br axillary. One of the specimens with 13 arms has on one 
ray two IIBr 2 series, one of which bears externally a JJJBr 3 (2+8) series. The 
other has one IIIBr series. One of those with 14 arms has 3 IIIBr series, two of 
which are on a single IJBr series, while the other is externally developed. One of 
the 12-armed individuals has one of the IIBr series 2 and the other 4 (3+4); one of 
the 10-armed examples is of mature size. 

The specimen from Siboga station 322 is large, with 16 arms 125 mm. long; the 
cirri are rather small and slender, XVI, 21, from 15 to 17 mm. long. 

Extraordinary variability appears to be characteristic of this form. The arms 
vary from 10 to 32 in number. The cirri are usually very slender, with the distal 
segments longer than broad and bearing single dorsal spines, but they may be stouter, 
with the distal segments not longer than broad, in which case they bear two dorsal 
spines, a distal and a proximal. 

Abnormalities—In one of the specimens from Siboga station 320, only a single 
cirrus is present, the centrodorsal approaching the condition of a sunken stellate 
plate. 

In a specimen from Siboga station 166 some of the cirri have the outermost 
segments bearing dorsally a transverse ridge, with a small but distinct spine in the 
center. 

In another specimen from Siboga station 166 one of the IIBr series is 2; in 
another from Siboga station 318 one of the IIBr series is 2; in an example from 
Siboga station 320 there are four I] Br 2 series and two I] Br 4 (83 +4) series; another 
from the same station has four IIBr 2 and four I]Br 4 (3+4) series; in a third the 
only two IIBr series present are 2; while in a fourth there is one I] Br 2 series and 
one I] Br 4 (3 +4) series. 

In a specimen from Siboga station 318 one of the IIBr series is 1. 

In an example from Siboga station 320 one of the IIBr series is 3 (2+3). 

In one of the specimens from Siboga station 318 one of the [Br series terminates 
in a trapezoidal ossicle bearing 4 arms. 

A IIIBr 2 series, internally developed, is borne on a I] Br 2 series in a specimen 
from Siboga station 166; an externally developed II]Br 2 series occurs in an individual 
from Siboga station 320. 
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In one of the specimens from Siboga station 320 the anterior and right anterior 
rays are dwarfed; in another from the same station the 2 posterior rays are dwarfed; 
while in a third the right anterior, anterior, and left anterior rays are dwarfed. 

Localities —Siboga station 320; Java Sea, north of Madoera (lat. 6° 05’ 00’’ S., 
long. 114° 07’ 00’’ E.); 82 meters; fine gray mud; February 23, 1900 [A. H. Clark, 
1912, 1918] (16, Amsterdam Mus.). PI. 15, fig. 37. 

Siboga station 319; Java Sea, north of Madoera (lat. 6° 16’ 30’ S., long. 114° 37’ 
00’’ E.); 82 meters; fine yellowish gray mud; February 22, 1900 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Siboga station 318; Java Sea, northeast of Madoera (lat. 6° 36’ 30’’ S., long. 
114° 55’ 30’’ E.); 88 meters; fine yellowish gray mud; February 22, 1900 [A. H. 
Clark, 1918] (14, Amsterdam Mus.). 

Siboga station 166; off the northeastern coast of Ceram (lat. 2° 28’ 30’ S., 
long. 131° 03’ 18’’ E.); 118 meters; hard coarse sand; August 22, 1899 [A. H. Clark, 
1918] (2, Amsterdam Mus.). 

Geographical Range-—Java Sea and the coast of Ceram. 

Bathymetrical range-——From 82 to 118 meters. The average of 4 records is 
92 meters. 

Remarks.—The only known specimens of this curious form are those which were 
dredged by the Siboga in 1899 and 1900. 


CAPILLASTER COCCODISTOMA (P. H. Carpenter) 


Comatula coccodistoma DusarpIN and Hup#, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 208 
(listed; nomen nudum).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, 
p. 320 (Madagascar; nomen nudum).—A. H. Cuarx, Bull. du mus. d’hist. nat. de Paris, 1911, 
No. 4, p. 245 (=Capillaster coccodistoma+Comanthus wahlbergit). 

Actinometra coccodistoma P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1883, p. 747 (specific 
formula). 

Actinometra fimbriata P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 317 
(?Madagascar).—Lupwiae, Abhandl. Senck. naturf. Gesellsch., vol. 21, Heft 4, 1899, p. 539 
(recorded from ?Madagascar by Carpenter). 

Capillaster multiradiata A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 8 (southeast coast of 
Africa); p. 13 (southeast Africa); p. 16 (Madagascar; Cape St. André, Madagascar; descrip- 
tion of specimens). 

Capillaster multiradiata var. coccodistoma A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 16 
(varietal name suggested for small and weak specimens here described from Madagascar) ; 
Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 246 (Madagascar; Cape St. André, Madagascar; 
Madagasear; descriptions of first 2 specimens); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, 
p. 24 (differs from typical multiradiata as Dichrometra flagellata var. afra differs from typical 
flagellata); Crinoids of the Indian Ocean, 1912, p. 76 (synonymy; localities). 

Capillaster multiradiata coccodistoma A. H. CuarxK, Memoirs Australian Mus., vol. 4, 1911, p. 737, 
footnote (southeast Africa, Madagascar, and Mauritius). 

Capillaster coccodistoma A. H. Cuark, Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 245 (cocco- 
distoma of Dujardin and Hupé includes this form and Comanthus wahlbergii); Unstalked Crin- 
oids of the Siboga Exped., 1918, p. 10 (in key; range). 


Diagnostic features —This species in general resembles OC. multiradiata, but is 
smaller and more slender, with fewer arms and fewer cirrus segments. There are 
12-19 arms, and the cirri are XV-XVIII, 21-23. 
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Characters —The specimen collected by M. Rousseau in 1841, which, as the only 
one seen by Carpenter, must be considered as the type of the species, has the cirri 
XV, 21-23; there are 19 arms; of the 9 I] Br series present, 7 are 4 (3 +4) and 2 are 2. 
Carpenter noted that the mouth is interradial in position. and the lower pinnules 
have somewhat carinate basal segments. 

In the specimen from Cape St. André the cirri are XVIII, 21-22; there are 12 
arms, 4 of which are on a single ray which bears 2 I] Br 4 (3 +4) series; the brachials 
are very short with strongly projecting distal ends. 

The third specimen resembles the first and possesses 19 arms. 

None of the examples has III Br series. 

Localities —Cape St. André, Madagascar; about 30 meters; Dr. P. R. Joly, 1901 
[A. H. Clark, 1911] (1, P. M.). 

Madagascar; M. Rousseau, 1841 [P. H. Carpenter, 1882, 1888; A. H. Clark, 
lela ly] (GL a) 

Madagascar [A. H. Clark, 1911] (1, P. M.). 

Mauritius; Nicholas Pike [A. H. Clark, 1911]. 

Erroneous locality—Southeastern coast of Africa [A. H. Clark, 1911]. The 
mention of this locality was due to the existence in the Paris Museum of a specimen 
of Comanthus wahlbergii bearing the name coccodistoma. 

History.—The first mention of this form is an inclusion of the name Comatula 
coccodistoma in 1862 by Dujardin and Hupé as a nomen nudum in a list of manu- 
script names found with specimens of recent comatulids in the Paris Museum. 

In 1882 Dr. P. H. Carpenter included Actinometra coccodistoma among the 
comatulids for which he gave specific formulas, and in 1888 he somewhat doubtfully 
referred to Actinometra fimbriata, a specimen he had found under the name of Comatula 
coccodistoma in the Paris Museum which had been brought from Madagascar by 
M. Rousseau in 1841, and noted certain features exhibited by it. 

Prof. Hubert Ludwig in 1899 gave fimbriata as questionably occurring in Mada- 
gascar on the basis of Carpenter’s disposition of the specimen labeled coccodistoma 
in 1888. 

In 1910 I visited the Paris Museum and examined there 3 specimens from 
Madagascar, including the one mentioned by Carpenter. 

In an article on the crinoids of Africa published in March, 1911, I recorded these 
as Capillaster multiradiata, remarking that I had compared them directly with a 
typical specimen of multiradiata from the Straits of Sunda (referring to one of the 
specimens collected by Reynaud in Ceylon in 1829 in the Paris Museum) and that, 
while they are smaller and proportionately weaker, I could find no other differences 
whatever; I mentioned that I]]Br series, which are very common in Kast Indian 
specimens, do not occur. I added that very possibly these specimens represent a 
local permanently small race confined to the southeast African region, and that if 
this should prove to be the case the name coccodistoma would be applicable to it. 

Later in 1911 in a paper on the recent crinoids in the Paris Museum I again 
gave brief descriptions of these specimens, this time under the heading Capillaster 
multiradiata var. coccodistoma. In this paper the reference to the name coccodistoma 
“is given, in a footnote, as “‘Proc. U.S. National Museum, vol. 39, p. 680.’ This was 
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taken from the page proof of the article referred to, which was subsequently trans- 
ferred to volume 40, where the name coccodistoma occurs on page 16. 

In a monograph of the crinoids of Australia, published in 1911, this form was in 
the text included in multiradiata which was given as occurring at Madagascar and 
Mauritius; but in a footnote it was stated that the form occurring on the south- 
eastern coast of Africa, and at Madagascar and Mauritius, differs slightly from the 
typical East Indian variety, and has been differentiated under the subspecific name 
of C. m. coccodistoma. 

In my monograph on the crinoids of the Indian Ocean, published in 1912, this form 
is referred to as Capillaster multiradiata var. coccodistoma and given as from Mada- 
gascar, littoral and down to 30 meters. In the Siboga report, 1918, it is inserted as 
a species, coccodistoma, in the key to the species of Capillaster. 


Genus NEMASTER A. H. Clark 


Antedon (part) Pourtatts, Bull. Mus. Comp. Zoél., vol. 1, No. 11, 1869, p. 356, and following 
authors. 

Actinometra (part) P. H. CarpEenTER, Journ. Linn. Soc. (Zool.), vol. 15, 1880, p. 198, and following 
authors. 

Comaster (part) A. H. Cuark, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 686. 

Phanogenia (part) A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 35, 1908, p. 124. 

Nemaster A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 503 (genotype N. grandis, sp. 
nov.); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 175 (referred to the Capillasterinae) ; 
Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, p. 121 (multibrachiate when 
very small; individuals of species of this genus and of Capillaster more solitary than those of 
other genera of Comasteridae); Proc. U.S. Nat. Mus., vol. 40, 1911, p. 10 (represents Capillas- 
ter in the West Indies); Mem. Australian Mus., vol. 4, 1911, p. 736 (same); Proc. U. S. Nat. 
Mus., vol. 43, 1912, p. 390 (relation to Capillaster, Neocomatella, and Comatella); Crinoids of 
the Indian Ocean, 1912, p. 13 (corresponds to the East Indian Capillaster)—SPrinaER and 
Cuark, Zittel-Eastman’s Paleontology, 1913, p. 177 (possesses covering plates only).—A. H. 
Cuark, Internat. Revue der gesamt. Hydrobiol. u. Hydrol., 1914, pp. 3 et seg. (represents 
Capillaster in the Atlantic; range and its significance); Beitrige zur Kenntnis der Meer- 
esfauna Westafrikas, Echinod. II, Crinoidea, 1914, p. 309 (Caribbean; corresponds to 
Capillaster; connects the Caribbean with the southwestern Indian Ocean); Die Crinoiden der 
Antarktis, 1915, p. 132 (covering plates); p. 181 (range; Bermudas [error for Bahamas], 
Caribbean Sea, and southward to Brazil; corresponds to Capillaster); American Naturalist, 
vol. 49, 1915, p. 525 (bathymetric range); p. 539 (asymmetrical disk); Unstalked Crinoids of 
the Siboga Exped., 1918, p. 2 (in key); Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, 
p. 12 (confined to the West Indies); p. 15 (in key); p. 21 (plantlike interrelationships of the 
included forms); Smiths. Miscell. Coll., vol. 72, No. 7, 1921, p. 19.—H. L. Cuarx, Littoral 
Echinoderms of the West Indies, 1921, p. 53 (West Indies; littoral) A. H. Cuarx, The 
Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 38 (range); p. 50 (in key).—GisLin, 
Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 15 (multibrachiate condition of the very young 
{from A. H. Clark]); pp. 35, 36, 38 (brachial homologies); p. 230 (covering plates). 


Diagnosis.—A genus of Capillasterinae in which the arms are more than 10 in 
number, the IIBr series are 4 (3+4) and the IIIBr series are 3(2+3), both being 
subject to occasional variation and irregularity, the first pinnule of the undivided 
arms arising from a IIBr or later axillary is on the first brachial, there is a syzygy 
between brachials 2+3, except on arms arising from a [Br axillary on which the 
first syzygy is between brachials 3+4, and the brachials beyond the basal are tri- 
angular, about as long as broad, becoming elongate wedge-shaped distally. 
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Geographical range-—From the Bahamas and Dry Tortugas southward, through- 
out the Caribbean Sea, to Bahia, Brazil. 

Bathymetrical range—F rom the shore line down to 355 meters. 

Thermal range—From 13.05° C. to 24.88° C. 

Remarks.—The genus Nemaster represents a more generalized type than Capil- 
laster, the relation between the two being approximately the same as that between 
Neocomatella and Comatella. 

Nemaster is the only genus in the Comasteridae in which most of the species are 
distinctively colored, the distinctive coloration consisting of lines or spots of dark 
brown or black. Elsewhere in the Oligophreata such a condition occurs only in the 
genus Mariametra (Mariametridae), and in the Macrophreata it is found only in the 
genera Thysanometra and Coccometra (Antedonidae). 

The general structure of Capillaster and Nemaster is quite the same, but the 
interrelationships of the species included in these two genera are widely different. 
The two largest species of Nemaster (grandis and iowensis), except for the much longer 
brachials, resemble in a general way Capillaster multiradiata, though both have 
stouter cirri, which in one are long and in the other short. But the two small species 
are delicate and slender with black markings—a middorsal line in one (rubiginosa) 
and saddle spots on the pinnule segments in the other (discoidea )—and do not in any 
way resemble the species of Capillaster. In Nemaster the cirri vary greatly in the 
several species, but not at all in the same way that they vary in the species of Capil- 
laster. They range from slender and delicate to very stout, and consist of from 10 to 
35 segments; but in only one species (grandis) are there more than 20 cirrus segments. 

The arms are always less slender than in the species of Capillaster, and they 
may be (discoidea) exceedingly slender and attenuated. In length they vary, in adult 
individuals, from 80 to 200 mm. The number of arms varies from 11, or possibly 10, 
to 34, and seems to be exceedingly variable in each species. 

The species of this genus are subject to the same extreme irregularity in the 
division series which is such a remarkable feature of the species of Capillaster. 


KEY TO THE SPECIES IN THE GENUS NEMASTER 


a'. No conspicuous dark spot in the middle of each pinnule segment, the pinnules being unicolor or 
with the tips of a different color from their bases; robust, or at least not markedly slender; 

cirri XX—XXX, usually over XX; arms 18-43 in number, rarely less than 20. 
b!. Stouter; no black median dorsal line on the arms; size usually large, the arms 90-200 mm. in 

length. 

c!, Cirri with 30-35 segments; size large, the arms about 200 mm. long (east coast of Central 
Americas: 0=62;meters) sesso eae. She ETS Oo 2 ree art grandis, p. 216. 
c?. Cirri with not more than 18 segments; small, the arms 90-130 mm. long (Bahamas and 
Florida to Dominica and Barbados; 1-161 meters) __.________________ iowensis, p. 218. 
6. More slender; a conspicuous black line, sometimes interrupted, in the middle of the dorsal 
surface of each arm; size usually smaller, the arms 80-105 mm. in length (Bahamas and 
Hloridartosbania, Brazil; O0—1Ole meters) onsen ee ee eee ne rubiginosa, p. 225. 
@. A dark spot in the middle of each pinnule segment so that the pinnules are conspicuously banded 
with dark red or gray and white or yellow; no median black line on the dorsal surface of the 
arms; very slender; cirri rarely over XX; arms not more than 20 (Caribbean Sea; shallow 
WWSUCEAUO! Guormmeters) a ots 2 OR eh eS A discoidea, p. 232. 
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NEMASTER GRANDIS A. H. Clark 
Plate 16, Figure 38; Plate 17, Figure 39 


Stella marina polyactis, seu Luna marina Sepa, Thesaurus, vol. 3, 1758, p. 17, pl. 9, No. 3. 
Nemaster grandis A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 504 (description; Albatross 
Sta. 2146); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 38 (range). 

Diagnostic features.—The long cirri, which are about 40 mm. in length and are 
composed of 30-35 segments, seem to separate this form from N. iowensis which it 
otherwise resembles very closely. The arms are 24-31 in number, about 200 mm. 
long. It is readily distinguished from N. rubiginosa by the absence of the black 
mediodorsal stripe on the arms, from N. discoidea by the absence of the dark spot in 
the middle of each pinnule segment, and from both by the greater size, more robust 
build, and much longer and stouter cirri. 

Description —The centrodorsal is thick discoidal with the bare polar area 5 mm. 
in diameter and deeply concave. ‘The cirrus sockets are marginal and are arranged 
in 3 closely crowded alternating rows. 

The cirri are XXV—XXX, 30-35, about 40 mm. long, large and stout. The first 
segment is short, about three times as broad as long; those following gradually in- 
crease in length to the sixth or eighth which, with the 3 following, is about as long 
as broad, then gradually decrease so that those from the twelfth or fifteenth onward 
are about twice as broad as long, though the last 2 are again almost as long as broad. 
Between the seventh and the twelfth there is a transition segment, proximal to which 
the segments have a dull finely pitted surface and distal to which they have a highly 
polished surface, the pits being widely scattered or absent, and dorsal processes. The 
transition segment is not especially well marked. The segments proximal to it have 
practically straight sides and no modification of the dorsal distal edge. The transi- 
tion and following segments have the distal edge dorsally projecting as a transverse 
ridge which is coarsely dentate, usually tridentate, and equal in length, transversely, 
to about half the width of the segment. Distally the ridge gradually narrows, be- 
coming bidentate, and on the terminal 4 to 7 segments resolves itself into a single 
spine which on the antepenultimate becomes subterminal in position. All of the 
transverse ridges appear as rather prominent spines in lateral view. The opposing 
spine is prominent, though short, rather stout, and arises from the whole dorsal 
surface of the penultimate segment. In length it is about equal to one-third the 
width of that segment. The apex is subterminal or submedian. The distal edge 
usually makes much less of an angle with the transverse diameter of the segment 
than the proximal, giving the spine the appearance of leaning forward. The ter- 
minal claw is considerably longer than the penultimate segment, stout basally, 
slender distally, strongly curved proximally, but becoming nearly straight in the 
distal portion. 

The ends of the basal rays are visible as low tubercles in the angles of the calyx, 
but are with difficulty differentiated from the adjacent parts. 

The radials are concealed by the centrodorsal in the median line, but are visible 
as rather conspicuous triangles in the interradial angles of the calyx. The apex of 
these triangles separates the lower corners of the IBr,. 
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The IBr, are oblong, rounded dorsally and laterally, about three times as broad 
as long, widely separated laterally. The IBr, (axillaries) are pentagonal, from one- 
third to one-half again as broad as long, with the lateral edges, which are about as 
long as those of the [Br,, diverging distally. The IiBr series are 4 (3+4). The 
IIIBr series are 3 (2+3). The division series are separated by a distance about equal 
to the width of the IIBr series. If all of the IIIBr series are not present, those most 
frequently absent are the ones on the outer sides of the IBr series, so that there is 
an approximation to a1, 2, 2,1 arrangement. 

Arms 24-31, about 200 mm. long. The first brachials are wedge-shaped, rather 
large, not quite half again as broad as the exterior length, almost entirely united 
interiorly. The first syzygial pair (formed of brachials 2+3) is not quite so long as 
broad. The next 4 brachials are oblong, about twice as broad as long, the following 
becoming wedge-shaped and after 3 or 4 triangular, and about as long as broad. In 
the terminal portion of the arms the brachials become wedge-shaped and nearly or 
quite twice as long as broad. The distal edges of the brachials project slightly and 
are beset with fine spines. 

Syzygies occur between brachials 2+3, again from between brachials 14+15 to 
22+23 (usually in the vicinity of the eighteenth brachial), and distally at intervals 
of 3 muscular articulations. 

The mouth is marginal and radial. The anal tube is central. The disk is naked, 
about 30 mm. in diameter. Side plates are developed along the brachial and pinnule 
ambulacra. 

Pp is from 30 to 35 mm. in length, stout, much stouter than the succeeding 
pinnules, but tapering evenly to a slender and flagellate tip. It consists of 40-45 
segments, all of which are about as long as broad. A slight prominence is visible 
on the dorsal side of the distal edge of the second segment which rapidly becomes 
larger and increases in width on those succeeding, after about the seventh taking 
the form of a strong, coarsely spinous eversion of the dorsal edge; this disappears 
near the proximal part of the distal comb. The comb arises somewhat abruptly. 
It is composed of 14 teeth, of which the first is low and triangular, the second is 
oblong or slightly trapezoidal, usually slightly broader basally than high, and those 
following become more obliquely trapezoidal and relatively somewhat higher, the 
terminal teeth being truncated triangular. The more proximal teeth are not equal 
in height to more than three-quarters of the width of the segments that bear them, 
but the later teeth, owing to the distal tapering of the pinnule, become about equal 
to the width. Ppis about 25 mm. long, considerably less stout than Py but otherwise 
similar to it. 

P, is about 20 mm. long, much less stout than Pp, though similar to it. P, 
and the following pinnules are slender and delicate, about 10 mm. long. P» bears a 
comb distally, but the following pinnules are without combs. P:, P3, and P, and 
the corresponding pinnules on the inner side of the arms have the first 2 segments 
disproportionately large and produced dorsally into large carinate processes. The 
distal pinnules are slender, about 12 mm. long, composed of about 25 segments, of 
which the first is over twice as broad as long, the second is about as long as broad, 
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the third is longer than broad, and the remainder are about half again as long as 
broad. The distal ends of the segments are slightly everted and finely spinous; the 
dorsal surface is beset with fine spines, and the last 4 bear long recurved spines dorsally. 

Localities —New Spain (probably the eastern coast of Mexico) [Linck, 1733; 
Seba, 1758; Brugiére, 1792]. 

Albatross station 2146; off Colon, Canal Zone (lat. 9° 32’ 00’ N., long. 79° 
54’ 30’ W.); 62 meters; broken shells; April 2, 1884 [A. H. Clark, 1909] (8, U.S.N.M., 
25459). Pl. 16, fig. 38; pl. 17, fig. 39. 

Remarks.—One of the more important hitherto unidentified species of comatulids 
described in the early works on zoology is the Stella marina polyactis, seu Luna 
Marina, figured and described by Albertus Seba in 1758, which was said to have 
come from New Spain. 

In the figure, which appears to be very accurate, the 29 arms are 75 mm. long 
and the cirri are 22 mm. long, with, in the longer, 29-33 segments. Thus the number 
and length of the arms and the number of segments in the cirri indicate that the 
figure could represent this species perfectly well. 

Seba gave the color as dark purple, and mentioned that it is said that in the 
night time, when the wind is stilled and when the moon shines, this creature very 
commonly swims up from the sea bottom to the surface as if yearning for the 
moonlight. 

There is no reason for doubting the correctness of the locality given by Seba, 
but New Spain is somewhat indefinite. In its widest meaning New Spain included 
the audiencias or judicial districts of Manila (Philippines), San Domingo, and 
Guatemala; but in its narrower meaning it comprised the audiencia district of Mexico 
and the subordinate audiencia district of Guadalajara, which together extended from 
Chiapas and Guatemala to beyond the eastern boundary of the present State of 
Texas and northward, eventually, to Vancouver Island. 

On the west coast of Central and North America there are none but 10-armed 
comatulids, all of which live in deep water, so that Seba’s specimen could not have 
come from that region. 

The probabilities are that it was taken at Vera Cruz, the port of Ciudad Mexico, 
though of course there is a chance that it may have been brought from elsewhere. 
Tn those days the harbor of Vera Cruz was much cleaner than it is now, so that the 
absence of comatulids there at the present time is of no significance. 

Since this species was first noticed by Seba in 1758 the only specimens which have 
come to light are the three which were dredged by the Albatross in 1884 off Colon. 


NEMASTER IOWENSIS (Springer) 
Plate 18, Figures 40, 41 


[See also vol. 1, pt. 2, fig. 243 (arm), p. 197; figs. 380, 381 (pinnule tip), p. 248; figs. 603, 604 (comb), 
p. 311] 


Actinometra, sp. P. H. Carpentrr, Challenger Reports, Zoology, vol. 26, part 60, 1888, p. 328.— 
Nortine, Bull. Lab. Nat. Hist. Univ. Iowa, vol. 3, Nos. 1, 2, 1895, p. 130 (‘‘Perhaps the 
greatest surprise was when we found [at Dry Tortugas] a magnificent crinoid with a spread 


of about 12 inches growing in water less than 3 feet deep. These specimens were of a rich 
golden brown color * * *”’), 
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Actinometra iowensis SPRINGER, American Geologist, vol. 30, 1902, p. 98 (preliminary description) — 
Bull. Lab. Nat. Hist., Univ. Iowa, vol. 5, No. 3, 1908, p. 217 (detailed description; comparisons; 
side and covering plates); pl. 1, figs. 1-6—Munckert, Archiv f. Naturgesch., Jahrg. 71, 1905, 
vol. 1, Heft 1, p. 176, footnote; p. 207 (syzygies; regeneration) —Hamann, Bronns Klassen 
und Ordnugen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed). 

Comaster towensis A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 35, 1908, 
pp. 120, 123 (arm structure) ; p. 124 (listed) ; vol. 36, 1909, p. 362 (ambulacral plating). 

Nemaster iowensis A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, 
p. 118 (history of the discovery); Ann. and Mag. Nat. Hist., ser. 8, vol. 5, 1910, p. 361 (side 
and covering plates)—H. L. Cuarx, Bull. Lab. Nat. Hist., Univ. Iowa, vol. 7, No. 5, 1918, 
p. 7 (history)—A. H. Criarx, Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 7 
(Bahamas; Tortugas; Dominica; littoral); p. 8 (obtained by the Barbados-Antigua expe- 
dition); p. 22 (stations 53, 97, 98, 99, 100; Engineers’ Pier, Barbados; Barbados); pp. 27, 
28 (listed); Smiths. Miscell. Coll., vol. 72, No. 7, 1921, pl. 16 (photograph of a specimen from 
the Bahamas).—H. L. Cuarx, Littoral Echinoderms of the West Indies, 1921, p. 53 (Tortugas; 
Bermuda [in reality Bahamas])—A. H. CuarKx, The Danish Ingolf-Exped., vol. 4, No. 5, 
Crinoidea, 1923, p. 38 (range). 

Actinomeira echinoptera var. (?)lineata HartLAusB, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, 
p. 471 (quotation of Carpenter’s remarks). 

Actinometra echinoptera var. discoidea (part) HartLaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 
1912, p. 464, pl. 17, fig. 14 (““apparently’’ Montserrat, 88 fathoms). 

Actinomeira blaket (not of P. H. Carpenter, MS.) Hartuaus, Mem. Mus. Comp. Zodl., vol. 27, 
No. 4, 1912, p. 471 (Blake station 171; the specimen described, but not the one referred to); 
pl. 13, fig. 9—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, 
p. 1584 (listed). 

Actinometra echinoptera var. multicirra Hartuaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, 
p. 472 (Blake station 171; description {under the name blakei]); pl. 13, fig. 9. 


Diagnostic features ——This species resembles N. grandis very closely, but the 
cirri are much shorter, from 10 to 14 mm. in length, with only 12-18 segments; 
the arms are 23-43 in number, from 90 to 135 mm. long. The color in life varies 
from sulphur yellow to golden brown or black, uniform or in the dark individuals 
with yellow tips to the pinnules. In alcohol most of the specimens are uniform 
dark olive green. 

The absence of a dark mediodorsal stripe on the arms distinguishes it from 
N. rubiginosa, and the absence of a dark spot on each pinnule segment distinguishes 
it from N. discoidea. It is also larger and stouter than either of these, with stouter 
cirri. 

Description —The centrodorsal is thin discoidal, with the dorsal pole broad and 
very slightly concave, 6 mm. in diameter. The cirrus sockets are arranged in 2 
alternating and more or less confluent marginal rows. 

The cirri are XXX, 14-18 (in most cases 16), very strongly and evenly recurved 
and about 25 mm. long. The first segment is very short, the second is almost twice 
as broad as long, the third is from slightly longer than broad to half again as long 
as broad, and those following gradually increase in length to the seventh or eighth, 
which is from half again to almost twice as long as the narrowest width (at the end 
of about the basal third); from this point onward the segments gradually decrease 
in length distally, so that the last 3 are usually broader than long, sometimes about 
as long as broad. The ventral profile of the segments is slightly concave, but the 
dorsal nearly straight; the ends are somewhat swollen and projecting, especially 
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ventrally. The last 6-8 segments before the penultimate have a slight terminal 
dorsal tubercle which on the antepenultimate becomes a minute conical terminal 
dorsal spine. The opposing spine is minute, conical, centrally situated, erect, more 
slender and sharper than the spine on the preceding segment. The terminal claw 
is almost or quite half again as long as the very small penultimate segment, slender, 
and more strongly curved proximally than distally. 

The ends of the basal rays are visible in the interradial angles as very small 
tubercles separating the exceedingly narrow subradial clefts. 

The radials are only visible as very narrow triangles, with the inner apices more 
or less near the mid-radial line. The bases of adjacent triangles—that is, that 
portion of the lateral edges of the radials that projects beyond the centrodorsal—are 
separated by a V-shaped gap in which is a conspicuous pore separating the proximal 
angles of the IBr,. The IBr, are regularly oblong, about four times as broad as 
long. The IBr, (axillaries) are triangular, with the lateral angles truncated and 
forming short sides which make an obtuse angle with those of the IBr,; the 2 
distal sides, which make with each other approximately a right angle, are slightly 
concave. The IIBr series are 4 (3+4); in the type the 2 on the left anterior ray 
are 2 and the other 8 are 4 (3+4). They are narrow and widely separated; the 
IIBr, are interiorly in close contact in the proximal half, the distal halves of their 
inner sides diverging at usually approximately a right angle. The IIIBr series are 
3 (2+3); in the type there is 1 I1IBr series composed of a single axillary ossicle and 
4 which are 3 (2+38). y 

The 25 arms of the type are 95 mm. long. The first brachial is about twice as 
long exteriorly as interiorly, with the inner edge straight and wholly free. The 
first syzygial pair (composed of brachials 2+3) is approximately oblong, from half 
again to nearly twice as broad as long. The next 4 brachials are oblong, about 
three times as broad as long, and those following are triangular, with the distal apex 
rather abruptly produced, half again as broad as the maximum length. After about 
the proximal fourth of the arm the brachials gradually become short wedge-shaped, 
about twice as broad as the maximum length, and the terminal brachials are wedge- 
shaped and about as long as broad. 

Syzygies occur between brachials 2+3, from between brachials 12+13 to 
between brachials 14+ 15 (usually between brachials 13 +14), and distally at intervals 
of usually 4 muscular articulations. On one arm following the IIIBr 1 series the 
first 2 brachials form a syzygial pair. On the 2 adjacent inner arms arising from 
the IIBr 2 series syzygies occur between brachials 2+3 and 4+5, but on the outer 
arms the first syzygy is between brachials 2+, as usual. On an arm arising from 
a IIIBr 3 (2+38) series syzygies occur between brachials 2+3, 4+5, 6+7, and again 
between brachials 13+ 14. 

The lower pinnules are unusually slender. Py is about 22 mm. long, abruptly 
stouter basally than P, and considerably longer; the second segment has a slight 
carinate ridge. The first 2 segments of P,; have a conspicuous carinate process 
which in both is extended distally beyond the end of the segment. P, and Pz, are 
smaller and more slender than P,; their first 2 segments are somewhat enlarged and 
bear high and conspicuous carinate crests, which on the first extend distally and on 
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the second both distally and proximally well beyond the end of the segment; the 
following segments are small and slender. The following pinnules are somewhat 
stouter and taper evenly from the base to the tip, the first 2 sezments not being 
appreciably different from the others. The pinnules in the middle of the arm are 
12 mm. long. 

The disk is about 25 mm. in maximum diameter and is without visible calcareous 
deposits. The mouth is marginal and radial. 

A second specimen taken with the type and included with it in the original 
description has 23 arms, which, according to Mr. Springer, originally measured 
about 130 mm. in length. All of the I/Br series are 4 (3+4). Of the three I]]Br 
series present, two are 3 (2+3) and one consists of a single axillary ossicle. 

Notes.—As a postscript to his discussion of the comasterids of the Fimbriata 
group, Dr. P. H. Carpenter mentioned a very remarkable specimen which was 
dredged by the Blake in the Caribbean Sea, just where he does not state. He says 
that at first sight it greatly resembles a large example of Nemaster lineata, to which 
it is very closely allied, but the II]Br series are represented by single axillary 
ossicles, and the IVBr series may be of the same character, or they may be 2 (1+2). 
On the outer arms of each ray the first syzygy is generally between brachials 2+3, 
and this is sometimes the case also on the inner arms; but the other arms generally 
have the first syzygy between brachials 1+ 2. 

The specimen from Dominica has the centrodorsal rather large, discoidal, with 
the dorsal pole flat; there is a single marginal row of cirrus sockets. The cirri are 
about XV, 14, 10 mm. long, with the earlier segments elongated and the distal short 
and compressed. The radials are just visible. The IBr series are short and broad, 
but well separated laterally. The IIBr series are 4 (+4). The IIIBr series usually 
consist of a single axillary ossicle, but are rarely 2 (1+2). The 40 arms are about 
100 mm. long. In arms arising from a IIIBr 1 series the first syzygy is between 
brachials 1+2; in arms arising from a IIIBr 2 (1+2) series the first syzygy is 
between brachials 2+ 3. 

In the specimen from the Engineers’ Pier, Bridgetown, Barbados, the centro- 
dorsal is very thin, discoidal, with the flat dorsal pole 5 mm. in diameter, having a 
slightly depressed circular area 2 mm. in diameter in the center. The cirri, which 
are arranged in a single very irregular marginal row, are XXII, 13-15, 13 or 14 mm. 
long. The 43 arms are about 90 mm. long. 

In the specimen apparently from Blake station 155-156 as described by Hart- 
laub the centrodorsal is broad, thin discoidal. The cirrus sockets are arranged in 
2 rows. 

The cirri are XX XVII. The mature cirri are all broken; an immature cirrus has 
12 segments. In the stumps of the mature cirri only the basal segment is short, 
the second being elongated, and the third, fourth, and fifth the longest; from this 
point the length rapidly decreases, so that the eighth is about as long as broad. The 
proximal-segments as far as the seventh are constricted centrally, and those follow- 
ing are laterally compressed. The distal segments bear slight dorsal spines. The 
opposing spine is very small, but in contrast to this the terminal claw is large. 
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The radials are wholly concealed. The IBr, and the pentagonal IBr, (axillaries) 
are very short and not in lateral contact. The IIBr series are 4 (3+4), and the 
II1Br series are 3 (2+3), mostly internally developed. The division series have a 
smooth rounded surface and only very slightly projecting sides. 

The arms are nearly 30 in number; one ray is broken off and lost; on the other 
4 the arms total 23. The arms, which are all broken, increase very slightly in width 
from the base. 

The first arm syzygy is between brachials 2+3, rarely between brachials 3+4, 
and the second is usually between brachials 8+ 9; the distal intersyzygial interval is 
from 3 to 5, usually 4, muscular articulations. 

Pp is about 16 mm. long, flagellate, composed of 37 segments. A few of the 
basal segments are stout. The first 3 are incorporated in the perisomic plating of 
the interradial areas of the disk. The pinnule tapers very rapidly in the proximal 
half. The distal edges of the segments are strongly produced and spiny. The comb 
is very poorly developed and does not extend on to the terminal segments. While 
the basal segments are broad, those in the distal half of the pinnule are elongate 
cylindrical. There is no carination of the basal segments, although the second 
segment bears a sharpened edge, indicating an incipient carination. On Pp or P,, 
however, there is a strong carination of the first, second, and third segments. These 
pinnules are markedly weaker than Pp, although their length is only slightly less; 
they are composed of about 33 segments. The comb is very poorly developed and 
extends over about 6 segments; the terminal segments are not included. The next 
pinnule is again markedly weaker than those preceding, becoming slender and 
flagellate beyond the sixth or seventh segment; it is composed of about 20 segments, 
and there is only a trace of a comb. The difference in size between the basal seg- 
ments and those following is much less than in P,, and in the pinnule next beyond 
this difference is no longer to be seen. This last is shorter, about 5 mm. long, with 
10 segments, of which the outer bear a comb of 5 or 6 teeth. From this point the 
length of the pinnules gradually increases, so that the pinnule on the tenth brachial 
is6mm.long. Except for the few basal segments of the first 2 pinnules, the pinnules 
are very slender. 

The dorsal interradial perisome is plated. 

In the specimen from Blake station 171, as described by Hartlaub, the centro- 
dorsal is thick, discoidal, with the dorsal pole flat. 

The cirri are about XL, about 16, and are arranged in several rows. The first 
2 segments are short and the following to the eighth are much elongated, those 
beyond being shorter with slight dorsal spines. The opposing spine is very small. 
The cirri are distally strongly compressed laterally. 

The radials are not visible. The IBr; are very short, markedly narrower than 
the maximum width of the pentagonal axillary, and laterally free. The IBr, (axil- 
laries) are short pentagonal with a somewhat depressed surface, laterally concave, 
and proximally conspicuously broadened, rising to a synarthrial tubercle on the 
articulation with the IBr,. 

The arms are 10(?) in number. The first brachials are short discoidal, in con- 
tact interiorly. The second are longer, laterally free, and distally broadened. The 
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first syzygial pair (composed of brachials 3+4) is about as long as broad. The fol- 
lowing 5 brachials are short discoidal, the next 2 short wedge-shaped, and those 
succeeding moderately long and triangular. In the distal half of the arms the 
brachials again become short wedge-shaped. 

The first syzygy is between brachials 3+4, and the second is from between 
brachials 12+13 to between brachials 15+16. The distal intersyzygial interval is 
usually 4 or 6 (commonly 4) muscular articulations. 

P, is flagellate, apparently about 15 mm. long, composed of short segments which 
are not at all or only sparsely and finely spinous. The 5 basal segments are broad 
and triangular and are only in contact over a small portion of their ends. Pz, is 
similar, but somewhat shorter. P 3 is markedly shorter. The comb of the proximal 
pinnules is moderately long and well developed, with about 14 low and widely sepa- 
rated teeth. 

Localities —Bahamas [A. H. Clark, 1921] (1, U.S.N.M., 36164). 

Dry Tortugas, Florida; less than 0.9 meter [Nutting, 1895; Springer, 1902, 1903; 
H. L. Clark, 1918] (2, U.S.N.M., 34496). PI. 18, figs. 40, 41. 

?Blake stations 155-156; off Montserrat (lat. 16° 41’ 54’’ N., long. 62° 13’ 24’’ 
W.); 161 meters; temperature 20.56° C.; January 16, 1879 [Hartlaub, 1912]. 

Montserrat, Dominica or Martinique (Blake stations 155, 177, or 203) [Hartlaub, 
1912]  M. C. Z., 429, part; the other specimens are discoidea). 

Blake station 171; off Guadeloupe (lat. 15°58’ 20’’ N., long. 61° 43’ 12’ W.); 334 
meters; temperature 13.05° C.; lava sand and ooze; January 22, 1879 [Hartlaub, 1912]. 

Dominica; A. H. Verrill [A. H. Clark, 1921] (1, Y. M.). 

University of Iowa’s Barbados-Antigua expedition station 53; Barbados [A. H. 
Clark, 1921] (arms, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition station 97; Barbados [A. H. 
Clark, 1921] (arms, U. I. M.). 

University of lowa’s Barbados-Antigua expedition station 98; Barbados [A. H. 
Clark, 1921] (arms, U. I. M.). 

University of Ilowa’s Barbados-Antigua expedition station 99; Barbados [A. H. 
Clark, 1921] (arms, U. I. M.). 

University of lowa’s Barbados-Antigua expedition station 100; Barbados [A. H. 
Clark, 1921] (arms, U. I. M.). 

University of lowa’s Barbados-Antigua expedition; Engineers’ Pier, Barbados; 
5.7 meters [A. H. Clark, 1921] (1, U. I. M.). 

University of lowa’s Barbados-Antigua expedition; Barbados [A. H. Clark, 1921] 
(arms, U. I. M.). 

Blake; Caribbean Sea [P. H. Carpenter, 1888]. 

Erroneous locality —Bermudas [A. H. Clark, 1918; H. L. Clark, 1921]. This is 
an error for Bahamas. 

Geographical range—From the Bahamas and the Dry Tortugas to Barbados. 

Bathymetrical range.—Littoral, and down to 334 meters; most of the specimens 
are from shallow water. 

Thermal range.—There are 2 records, 13.05° C. and 20.56° C. 
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History—In 1888 Dr. P. H. Carpenter mentioned a very remarkable specimen 
dredged by the Blake in the Caribbean Sea which he placed near N. rubiginosa (““‘lin- 
eata’’). It was chiefly noteworthy for the great irregularity in the division series. 
On Carpenter’s death the specimen disappeared and did not come into Hartlaub’s 
hands with the rest of the Blake collection. There can be no doubt that this was an 
example of the species subsequently described under the name of rowensis, and it 
must have been very similar to the one in the Yale Museum from Dominica. 

Prof. Charles C. Nutting wrote (1895) that perhaps the greatest surprise on the 
Bahaman expedition from the University of Iowa in 1893 was the discovery at the 
Dry Tortugas of a magnificient crinoid with a spread of about 12 inches and of a 
rich golden-brown color living in water less than 3 feet deep. The two specimens 
which he collected served Mr. Frank Springer as cotypes of his Actinometra 1owensis 
which he described in 1902, and in more detail, with figures, in 1903. 

Mr. Alexander Agassiz told Professor Nutting that he had previously found large 
comatulids at Tortugas, though apparently he did not preserve any specimens of 
them, since there are none at the Museum of Comparative Zoélogy, and Hartlaub 
did not mention any in his memoir on the Blake collections. 

After the establishment of the Marine Biological Laboratory of the Carnegie 
Institution of Washington at the Tortugas in 1904 the director, Dr. Alfred Goldsbor- 
ough Mayor, was constantly on the watch for this species, but never succeeded in 
finding a single individual. Mr. Frank Springer for many years was very anxious to 
study the younger stages of some one of the comasterids for comparison with those of 
Antedon, and Professor Nutting’s discovery indicated that the Tortugas would be a 
suitable place for such work. The desire to assist Mr. Springer in carrying out his 
plans gave Doctor Mayor a special incentive in his quest. But his search, carried on 
year after year, was fruitless, for no other examples ever were found. 

Doctor Mayor was an unusually able and energetic naturalist, and his inability 
to discover this form—or, indeed, any comatulids of any kind—either along the shore 
or in deep water annoyed him not a little, for he always referred to it every time we 
met. He used to say that at the Tortugas laboratory he had two telegrams already 
written announcing the rediscovery of this type, and Mr. Springer and I must 
expect to receive them at any time. But a perverse fate never gave him an oppor- 
tunity to send them. 

In his report upon the Blake comatulids (1912) Hartlaub described and figured 
(pl. 17, fig. 14) what is evidently a specimen of this species which he says is apparently 
from Montserrat in 88 fathoms. He referred it to <Actinometra echinoptera var. 
discoidea. 

Under the heading Actinometra blakei he described in detail an individual from 
Blake station 171 which he had originally considered a new form and had provisionally 
named Actinometra echinoptera var. multicirra. The specimen is very badly broken, 
so that the number of the arms can not be determined; Hartlaub gave it as ‘‘10(?).” 
The cirri have about 16 segments, and the photograph shown as figure 9 on plate 13 
(to which there is no reference in the text) shows that they are of the type charac- 
teristic of iowensis. 

I have no doubt but that this is a specimen of iowensis with a reduced number of 
arms, for the cirri are obviously of the iowensis type and there are no dark marks on 
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the arms or pinnules. As for the small number of arms, this feature is very variable 
in this group, as I have had occasion to point out in connection with its eastern 
representatives. 

Dr. Hubert Lyman Clark spent the month of June, 1917, at the Tortugas, and 
at every opportunity searched the reefs and shoals in an effort to find at least one 
comatulid. Dredging was also carried on continually, but not a trace of any sort of 
crinoid was ever found. 

In 1921 I recorded this species from various stations of the University of Iowa’s 
Barbados-Antigua expedition of 1918, and also from Dominica, from which island 
there is a specimen in the Yale Museum which was collected by Mr. A. Hyatt Verrill. 

On page 2 of the report upon the unstalked crinoids collected by the Siboga the 
range of the genus Nemaster as given includes Bermuda, and in his account of the 
littoral echinoderms of the West Indies published in 1921 Dr. Hubert Lyman Clark, 
on my authority, gave Bermuda as a locality for this species. I later learned that the 
specimen upon which this record rested (of which I published a photograph in 1921) 
had been taken not in the Bermudas but in the Bahamas. 


NEMASTER RUBIGINOSA (Pourtalés) 
Plate 19, Figures 42-45 


[See also vol. 1, pt. 1, fig. 147 (centrodorsal), p. 220; fig. 231 (ventral view of centrodorsal), p. 247; 
fig. 801 (lateral view of centrodorsal and section of radial pentagon), p. 264; pt. 2, fig. 182 (dorsal 
view), p. 96; figs. 382, 383 (pinnule tip), p. 243; figs. 607-609 (comb), p. 311; fig. 781 (adambu- 
laeral deposits), p. 366; pl. 1, figs. 956, 957 (centrodorsal and radials) } 


Antedon rubiginosa Pourtaus, Bull. Mus. Comp. Zoél., vol. 1, No. 11, 1869, p. 356 (off Orange Key, 
Bahama Bank, 9 fathoms; off Tortugas, 17 fathoms).—P. H. Carprnrer, Trans. Linn. Soc. 
(Zool.), ser. 2, vol. 2, 1879, p. 29 (listed as an Antedon).—Brtt, Proc. Zool. Soc. London, 1882, 
p. 533 (listed). 

Antedon, sp. Ratusun, Trans. Connecticut Acad. Sci., vol. 5, 1879, p. 157 (Pernambuco, or Parahyba 
do Norte; description).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, 
p. 328, last paragraph. 

Actinometra lineata P. H. Carpenter, Journ. Linn. Soc. (Zodl.), vol. 15, 1880, p. 198 (centrodorsal 
and radial articular faces); pp. 213, 214 (same); pl. 12, fig. 27, a, }, (Bahia; centrodorsal and 
radial articular faces); Proc. Zool. Soc. London, 1882 (1883), p. 747 (specific formula).—von 
Grarr, Challenger Reports, Zoology, p. 27, 1884, p. 19 (myzostomes) ; p. 36 (Blake station 285; 
myzostomes).—P. H. Carpenter, Quart. Journ. Microse. Sci., vol. 27, 1887, p. 386 (Bahia; 
no trace of sacculi); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 327 (Bahia, 7-20 
fathoms; coast of Brazil; Blake station 285 and possibly also 155); pl. 5, figs. 2, a—e; pl. 60, fig. 
3.—Braon, Centralbl. f. Bakteriol. u. Parasitenkunde, vol. 3, 1888, p. 185 (myzostomes; after 
von Graff).—Hartiaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 101 (Brazilian 
member of the Fimbriata group).—SrrinGeEr, Bull. Lab. Nat. Hist., Univ. of Iowa, vol. 5, 1903, 
p. 220 (comparison with Act. iowensis)—HaAMANN, Bronns Klassen und Ordnungen des Tier- 
Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed).—A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 36, 1909, 
p. 494 (possesses plated ambulacra).—Hartiaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 
1912, pp. 280, 281, 413 (=echinoptera); p. 419 (a variety of echinoptera); p. 421 (Blake station 
285; myzostomes); p. 422 (Blake stations 285 and possibly 155; =rubiginosa). 

Actinometra rubiginosa P. H. Carpenter, Proc. Zool. Soc. London, 1882 (1883), p. 746 (listed); 
Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 58, 60, 300, 301, 367, 381 (from Pour- 
talés) —Hamann, Bronns Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 
1585 (listed). 

Actinometra, sp. P. H. CARPENTER, Challenger Report, Zoology, vol. 26, pt. 60, 1888, p. 329 (Brazil). 
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Comaster lineata A. H. CuarK, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 35, 1908, 
pp- 120, 123 (arm structure); p. 124 (listed); vol. 36, 1909, p. 362 (ambulacral plating present). 

Comaster rubiginosa A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia rubiginosa A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Nemaster lineata A. H. CuarKx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, 
p. 184 (like Tropiometra this species inhabits shallow water in Brazil, deep water in the West 
Indies); Proc. U. S. Nat. Mus., vol. 40, 1911, p. 12 (probably a West Indian species which has 
extended its range southward); Crinoids of the Indian Ocean, 1912, p. 23 (littoral, except in 
the Lesser Antilles; possibly there carried down by sinking of the land); Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 6 (references to specimens in the British Museum; Bahia, 
7-20 fathoms; notes). 

Actinometra echinoptera var. rubiginosa (part) Harttaus, Mem. Mus. Comp. Zoél., vol. 27, No. 
4, 1912, p. 416 (Bibb, Jan. 21, 1868, Tortugas; off Orange Key, Bahamas, Apr. 1, 1869; 
Blake station 155); p. 418 (Tortugas; Orange Key; Montserrat; 9-17 fathoms); pp. 436— 
437 (includes lineata; detailed account); pl. 17, figs. 4, 18. 

Actinometra echinoptera var. meridionalis-rubiginosa (part) Hartuaus, Mem. Mus. Comp. Zodél., 
vol. 27, No. 4, 1912, p. 416 (Blake stations 127, 155; Florida); p. 418 (Montserrat, 88 fath- 
oms); p. 438 (detailed account); pl. 17, fig. 5. 

Actinometra echinoptera var. carinata-rubiginosa HARTLAUB, Mem. Mus. Comp. Zodl., vol. 27, No. 
4, 1912, p. 416 (Blake station 155); p. 418 (Montserrat, 88 fathoms). 

Actinometra echinoptera var. ?lineata Harttaus, Mem. Mus. Comp. Zodél., vol. 27, No. 4, 1912, 
pp. 470, 471 (Blake stations 285, 155; discussion). 

[Actinometra } linearis Hartuaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, p. 437. 

Nemaster insolitus (not of A. H. Clark, 1917) H. L. Cuarx, Bull. Lab. Nat. Hist., Univ. Iowa, vol. 
7, No. 5, 1918, p. 6 (University of Iowa’s Bahama expedition; no locality). 

Nemaster rubiginosa A. H. Cuark, Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, pp. 9-11 
(occurrence at Barbados); The Danish Jngolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 38 
(range). 

Nemaster, sp. A. H. Cuark, Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 7 (Brazil, 
littoral; Rathbun’s record). : 


Diagnostic features —While the number of the cirri, cirrus segments, and arms 
is the same in this species as in N. iowensis, the general habitus of the two forms 
is very different. Nemaster rubiginosa is more slender than N. iowensis in all its 
parts and always shows a conspicuous black stripe down the middle of the dorsal 
surface of each arm, which in some cases may be more or less broken up into a series 
of dashes or dots. Except for this black line the color appears to be almost uniform, 
yellow to red or brownish red. 

The cirri are XX—XXX, 11-17 (usually not more than 14), 11 mm. long; the 
arms are 18-34 in number (11 in Pourtalés’ young type specimen), from 80 to 105 
mm. in length. 

The shorter cirri with fewer segments and the dorsal arm stripe separate this 
species from N. grandis, while the presence of the arm stripe, the absence of the 
dark spots on the pinnule segments, the stouter build, and the shorter brachials, 
which have more oblique ends, separate it from N. discoidea. 

Description.—The centrodorsal is discoidal, with the bare polar area rather 
broad, from 3 to 4 mm. in diameter, and slightly concave. The cirrus sockets are 
arranged in 2 closely crowded alternating marginal rows. 

The cirri are XX-XXX, 11-17 (usually 13-14), 10 mm. long. The first segment 
is very short, the second is nearly or quite as long as broad, the third is somewhat 
longer, and the fourth and fifth are the longest, half again as long as broad. The 
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segments following decrease in length so that the terminal 4 are about as long as 
broad. Beginning with the sixth segment, the distal dorsal edge is somewhat thick- 
ened, this becoming, on the last 2 segments before the penultimate, a small sub- 
terminal dorsal spine. The opposing spine is submedian or subterminal, slender, 
erect, short, and sharp; in height it is equal to or rather less than one-third of the 
diameter of the penultimate segment. The terminal claw is considerably longer 
than the penultimate segment, stout and strongly curved basally, becoming more 
slender and less curved distally. The second-fifth or second-sixth segments are 
centrally constricted with expanded ends, this being especially marked in dorsal view. 
The segments distal to these have straighter edges and are laterally compressed. 

The ends of the basal rays form rather prominent tubercles in the interradial 
angles of the calyx. 

The radials are entirely concealed by the centrodorsal, or are just visible in the 
interradial angles over the ends of the basal rays. The IBr; are very short, oblong, 
not in contact laterally. The IBr. (axillaries) are broadly pentagonal to almost 
triangular, from two to two and one-half times as broad as long; the lateral edges are 
not so long as those of the IBr; with which they form an obtuse angle. The adjacent 
IBr, are widely separated from each other. The IIBr series are 4 (3+4), rarely 2; 
the IITBr series are 3 (2+3), rarely 4 (3 +4); the IVBr series are 3 (2+3), but are not 
often present. The division series are well separated and are rounded dorsally. 

The arms are 18-34 in number, from 60 to 80 mm. long. The first brachials 
are obliquely wedge-shaped, about twice as broad as the median length, interiorly 
united. The first syzygial pair (composed of brachials 2+3) varies from about as 
long as broad to about twice as broad as long, being usually about half again as broad 
as long. The next 2 brachials are oblong, from two to two and one-half times as 
broad as long, and the following quickly become triangular, not quite so long as broad, 
and toward the middle of the arm obliquely wedge-shaped, about half again as broad 
as long, this proportion being maintained almost to the tip, the terminal segments 
being rather longer and with less oblique ends. The brachials beyond the third 
have prominent and overlapping distal ends which are armed with fine spines. 

Syzygies occur between brachials 2+3, again from between brachials 10+ 11 to 
between brachials 13+ 14, and distally at intervals of from 2 to 6 (usually 4 or 5) 
muscular articulations. 

The disk is naked, or bears a few scattered granules which are usually finely 
papillose. The lateral interbrachial areas between the division series are usually 
covered with a calcareous deposit which may or may not be broken up into distinct 
interradial plates. The mouth and anal tube are about equidistant from the center 
of the disk; the former is radial or interradial in position. 

Pp is from 12 to 14 mm. long, rather stout basally, but rapidly tapering and 
slender in the distal half, and is composed of 40 segments, of which the first 5 are 
broader than long and the remainder are about as long as broad. The terminal 
comb consists of 12 teeth which are triangular, small, slender, and well separated 
basally, and not quite so high as the width of the segments that bear them; on the 
inner side of each of the pinnule segments involved in the comb there is a similar, 
but smaller, tooth. Pp is from 11 to 13 mm. long, similar to Pp. P, is similar to 
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Pp, but slightly shorter and more slender. P, and the following pinnules are 7 mm. 
long, slightly stouter than P,, composed of 20 segments, all but the first 2 or 3 of 
which are about as long as broad. They are without terminal combs, and carry 
gonads on the first-ninth segments. Distally the pinnules become gradually longer 
and more slender, reaching a length of 9 mm. In the distal pinnules the first 2 
segments are short, the third and fourth are about as long as broad, and those following 
become progressively elongated and rather over twice as long as broad distally. The 
segments of all but the oral pinnules have projecting and spinous distal edges. 

The color in alcohol is reddish or yellowish brown, with a dark purple medio- 
dorsal line on the arms. The specimens examined are dull yellowish white with a 
deep brown mediodorsal line on each arm. 

Notes.—Count Pourtalés in his original description gave the number of arms as 10 
and the mouth as central. He noted that the centrodorsal is slightly convex, with the 
cirri arranged in 1 or 2 rows about the circumference. The cirri are XV—XX, 10, 
with the segments nearly cylindrical, the third-fifth the longest, and the penultimate 
with an opposing spine. The radials and the IBr, are visible, the latter being about 
twice as broad as long. The Br, (axillaries) are pentagonal, depressed in the center 
into a shallow pit marked with a black spot. There is a similar pit on several of the 
brachials, which are long, with imbricated and serrated ends. P, is much longer than 
the succeeding pinnules. All of the pinnules are very slender with fine spines on 
every segment, forming also a verticil at their distal ends. The spines are directed 
forward near the beginning of the pinnules, but gradually curve back, and the last 
segment terminates in several hooked claws. The color is rusty red with a black 
dorsal stripe on every arm and black ambulacral furrows. 

Hartlaub reexamined the type specimen and noted that it had 11 arms, there being 
present a I] Br 4 (8 +4) series, and also that the basal segments are strongly carinate. 
He described the IBr series as entirely free laterally. The radials and the first bra- 
chials are not at all, or only very slightly, in contact. The brachials, except for the 
proximal, are very long and wedge-shaped. On the articulation between two brachials 
the dark dorsal line of the arm is broadened. 

I have also examined Pourtalés’ type specimen. There are 2 cirri remaining, 
each with 10 segments. They resemble the cirri of small individuals of species of 
Nemaster. There are 11 arms, the single IIBr series being 4 (3+4). The first arm 
syzygy is between brachials 2+3. The first and second segments of Pp, P;, and 
P, have prominent high carinate processes resembling those on the basal segments of 
the proximal pinnules in Leptonemaster; smaller, but similar, processes often occur on 
the basal segments of the pinnules next following. There is a conspicuous and 
rather broad median line of dark brown on the arms beyond the second brachial. 

In the specimen from the University of Iowa’s Bahamas expedition as described 
by Dr. Hubert Lyman Clark the centrodorsal is flat and discoidal, 4 mm. across. 
There seem to have been XXI cirri, but only 9 remain. The arms are 18 in number, 
8 being broken off. The centrodorsal and the cirri are white, while the arms are light 
brown, with the center of the serrate distal margin of each brachial darker brown; the 
pinnules are lighter. 


The arm fragments from Bibb station 80P undoubtedly belong to this species. 
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In the specimen collected by Dr. Th. Mortensen at Thatch Island there are 20 
arms 105 mm. long; all the I1Br series are present, and all are 4 (3+4). The centro- 
dorsal is 3 mm. across the flat dorsal pole. The cirri are XXX, 11-12, 11 mm. long. 
The division series are narrow and well separated. 

Under the name of meridionalis-rubiginosa Hartlaub recorded 3 small 10-armed 
specimens which very clearly show the dark arm stripe of rubiginosa. The first is 
from Blake station 155, the second is from Florida, and was determined apparently 
by P. H. Carpenter as rubiginosa, and the third is from Blake station 127. All 3 have 
moderately broad division series, and the [Br, are in lateral contact. Hartlaub says 
that the specimen from Blake station 155 has the centrodorsal and cirri of meridionalis 
[echinoptera], and in the proximal half of the arms short, not triangular, brachials with 
everted ends; there are no spines on the pinnules. The specimen from Blake station 
127 has a few somewhat elongated cirrus segments; it does not have the more or less 
triangular basal pinnule segments in the proximal portion of the arms which are so 
characteristic of meridionalis [echinoptera],so that, more than the other 2,it approaches 
rubiginosa. But, on the other hand, it differs from rubiginosa in the absence of spines 
on the pinnules. The specimen from Florida, in contrast to the other 2, has spiny 
pinnules, and also in other ways is the most like rubiginosa of the 3. The cirri 
unfortunately have been lost. 

Three specimens from Blake station 155, determined by Hartlaub as meridionalis- 
rubiginosa, are very similar to the example from Florida just mentioned and, like it, 
have spiny pinnules. They are accompanied by the name rubiginosa, the determina- 
tion apparently having been made by Carpenter. Two of them show a dark arm 
stripe. In their cirri, broad [Br series, flat centrodorsal, and rather short brachials 
they show, according to Hartlaub, characters of meridionalis [echinoptera.] 

The specimen from Blake station 285 has 18 arms. 

In the specimens from Brazil recorded by Rathbun the cirri were XII-XVI, 
11-12. The arms numbered from 11 to ‘‘at least 20,” and were 45 mm. long. 

Carpenter remarked that this Atlantic species may readily be distinguished by 
the greater relative length and more quadrate shape of the brachials, the edges of 
which are by no means so spiny as in Capillaster multiradiata and its allies. The 
relative shortness of the intersyzygial interval and the frequent plating of the inter- 
radial perisome he considered as distinctive characters of minor value. 

He noted that in this species the position of the mouth seems to be somewhat 
variable. So far as he was able to make out, it is radial in the Caribbean specimens, 
but interradial in the Brazilian. 

Neither of the Caribbean specimens which he was able to examine had any 
IltBr series, and these were sometimes absent in those from Brazil. 

Abnormal specimen.—The example from Bahia figured by Carpenter (pl. 60, 
fig. 3) has 8 of the I1 Br series 4 (3 +4) and 2 of two ossicles only, though this is not 
mentioned by Carpenter in the text. 

Localities.—Bibb station 162P (Nos. 2 and 3); off Orange Key, Bahamas; 16 
meters; April 1, 1869 [Pourtalés, 1869; Hartlaub, 1912] (1, M. C. Z., 496). 

University of Iowa’s Bahamas expedition; no locality [H. L. Clark, 1917}. 
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Bibb station 80P (2A); south of the Dry Tortugas (lat. 24° 27’ 30’’ N., long. 
82° 59’ 30’’ W.); 31 meters; mud; January 15, 1869 [Pourtalés, 1869; Hartlaub, 1912] 
(fragments, M. C. Z., 497). 

Florida [Hartlaub, 1912]. 

Blake station 127; off Santa Cruz, Virgin Islands (lat. 17° 46’ 10’’ N., long. 
64° 53’ 15’ W.); 69 meters; temperature 24.83° C.; sand, black specks, and shells; 
January 4, 1879 [Hartlaub, 1912]. 

Off the western end of Thatch Island, Virgin Islands; 25-29 meters; Th. Morten- 
sen, March 12, 1906 (1,C. M.). PI. 19, fig. 45. 

Blake station 155; off Montserrat (lat. 16° 41’ 54’’ N., long. 62° 13’ 24’’ W.); 
161 meters; temperature 20.56° C.; January 16, 1879 [P. H. Carpenter, 1888; Hart- 
laub, 1912]. 

Blake station 285; off Barbados (Jat. 13° 05’ 12’’ N., long. 59° 37’ 18’’ W.); 24 
meters; coral bottom; March 7, 1879 [von Graff, 1884; P. H. Carpenter, 1888; Hart- 
laub, 1912; A. H. Clark, 1921] (1, M. C. Z., 197). 

Pernambuco or Parahyba do Norte, Brazil; Dr. John C. Branner (Rathbun, 
1879; P. H. Carpenter, 1888; A. H. Clark, 1921] (3,U.S.N.M., 34833). 

Challenger; Bahia, Brazil; 13-37 meters [P. H. Carpenter, 1880, 1887, 1888; 
A. H. Clark, 1913] (6, U.S.N.M., 17528; M. C. Z., 196; B. M.). PI. 19, figs. 42-44. 

Geographical range—From the Bahamas and the Dry Tortugas southward to 
Bahia, Brazil. 

Bathymetrical range-—From 16 to 161 meters. 

Thermal range-—There are 2 records, 20.56° and 24.83° C. 

History —This species was originally described by Count Pourtalés from an 
immature specimen from off Orange Key, Bahama Bank, in 9 fathoms, and some 
detached arms from a large individual dredged near the Tortugas in 17 fathoms. 
Pourtalés gave the number of arms as 10, and said that the mouth is central. He 
described it under the generic name Antedon. 

In his memoir on the genus Actinometra published in 1879 Dr. P. H. Carpenter, 
on the basis of Pourtalés’ description, determined Antedon rubiginosa as a true Antedon. 

In 1879 Dr. Richard Rathbun, in a paper on Brazilian echinoderms, under the 
heading of ‘‘Antedon, sp.” gave a minute description of some specimens which had 
been found in great abundance at some locality not definitely recorded, but either 
on the coast of Pernambuco or of Parahyba do Norte, by Dr. John C. Branner. 

In 1880 Dr. P. H. Carpenter in a discussion of fossil comatulids described and 
figured in detail the centrodorsal and radials of this species, the material having 
been collected by the Challenger at Bahia. He referred to it under the name of 
Actinometra lineata. : 

Prof. F. Jeffrey Bell in 1882 listed Antedon rubiginosa, following Carpenter 
(1879) in the generic allocation of the type; but Carpenter had now received from 
Mr. Alexander Agassiz the Blake and other collections brought together by the ships 
of the United States Coast Survey, and in his critical commentary on Bell’s paper 


dated 1882, but published early in 1883, he was able to place rubiginosa correctly 
in the genus Actinometra. 
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Prof. Ludwig von Graff in 1883 described the myzostomes from a specimen from 
Blake station 285. These had been sent him by Carpenter, who had identified the 
host as Actinometra lineata. 

In 1887 Carpenter mentioned the fact that in Actinometra lineata from Bahia 
there are no traces of sacculi. 

In 1888 Carpenter described Actinometra lineata in detail, republishing the figures 
of the centrodorsal and radials which he had given in 1880 and adding new ones. 
The description was based on 8 specimens collected by the Challenger at Bahia. 
He gave as additional localities for the species Blake station 285, ‘‘and possibly”’ 
Blake station 155, and expressed his belief that the ‘“‘Antedon, sp.’”’ described by 
Rathbun from Brazil is identical with lineata. In addition to the technical descrip- 
tion and systematic discussion, Carpenter in the introductory portion of his report 
gave many notes on the centrodorsal and radials and associated structures, the 
characteristic features of the arm division, and the position of the mouth. 

In the Challenger report Carpenter included rubiginosa among the 10-armed 
species of Actinometra, and remarked that it had been described by Pourtalés as an 
Antedon before Antedon and Actinometra had been distinctly separated. He assigned 
it to the Echinoptera group, characterized by having the elements of the IBr series 
united by synarthry, and 10 arms only. Within this group he placed echinoptera, 
meridionalis, pulchella, rubiginosa, and blakei (MS.). He mentioned that IIBr 4 
(3+4) series ‘“‘occasionally occur in Actinometra rubiginosa,” so that evidently he 
had discovered that Pourtalés’ type has 11 arms instead of 10 as stated in the orig- 
inal description, as in the habitat he gave for rubiginosa he mentioned only the 
localities given by Pourtalés. 

Carpenter said in the Challenger report that he did not know for certain of any 
Atlantic representative of the Parvicirra group, though there is possibly one on the 
Brazilian coast. He referred to the small specimens of Nemaster rubiginosa described 
by Rathbun. 

In 1900 Dr. Hubert Lyman Clark, misled by Pourtalés’ description and Car- 
penter’s disposition of the type in the Challenger report, recorded Comactinia echi- 
noptera under the name of Actinometra rubiginosa from Porto Rico. 

On Carpenter’s death the Blake collection of comatulids was turned over to Dr. 
Clemens Hartlaub, whose memoir upon them was published in 1912. 

Hartlaub considered all of the American comasterids excepting Actinometra 
[Comatonia] cristata, the habitat of which was unknown to him, as representing 
varieties of Actinometra [Comactinia] echinoptera. He found that Pourtalés’ specimen 
from the Bahamas, instead of having 10 arms as described by Pourtalés, in reality 
has 11, one IIBr 4 (8+4) series being present, while the arm fragments from the 
Tortugas are quite like the arms of Carpenter’s lineata. 

He considered that rubiginosa represented a variety of echinoptera very close 
to var. carinata (Leptonemaster venustus), and also to var. meridionalis (a shallow water 
form of Comactinia echinoptera), but in the other direction he considered it allied with 
var. discoidea (Nemaster discoidea) through the possession of a I1Br 4 (3+ 4) series. 

He remarked that if Carpenter’s description of lineata be compared with the 
characters of the type specimen of rubiginosa and with the arm fragments noted by 
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Pourtalés from the Tortugas there remains scarcely a doubt that Carpenter’s species 
is also a variety of echinoptera very close to var. rubiginosa. 

Hartlaub recorded and described a number of specimens under the names 
Actinometra echinoptera var. rubiginosa, Actinometra echinoptera var. meridionalis- 
rubiginosa, Actinometra echinoptera var. carinata-rubiginosa, and Actinometra echi- 
noptera var. ?lineata. 

In 1918 Dr. L. H. Clark recorded under the name of Nemaster insolitus a specimen 
of this species from an unknown locality which came to him with the material from 
the University of Iowa’s Bahamas expedition of 1893. The coloration which he 
gives—the light pinnules and the dark brown spot on each brachial—shows that what 
he had was an example of this form and not of insolitus (discoidea). 

After the return of the Blake collection to the Museum of Comparative Zodlogy 
at Cambridge I examined Pourtalés’ original specimens and confirmed Hartlaub’s 
suggestions regarding the identity of Pourtalés’ rubiginosa and Carpenter’s lineata, 
and also noted that Pourtalés’ type from Orange Key had 11 arms and not 10 as 
described by him. In my report upon the crinoids of the University of Iowa’s 
Barbados-Antigua expedition of 1918 which was published in 1921 I therefore sub- 
stituted the name rubiginosa for lineata in the records of the crinoids already known 


from Barbados. 
NEMASTER DISCOIDEA (P. H. Carpenter) 


Plate 19, Figures 46, 47; Plate 20, Figure 48 


[See also vol. 1, part 1, fig. 232 (ventral view of centrodorsal), p. 247; fig. 324 (cirrus), p. 279; 
fig. 451 (dorsal view of radial pentagon), p. 353; part 2, figs. 9, 10 (centrodorsa] and radials). 
p. 6; figs. 384, 385 (pinnule tip), p. 243; figs. 605, 606 (comb), p. 311] 


Actinometra discoidea (nomen nudum) voN GrRarFF, Challenger Reports, Zoology, pt. 27, 1884, p. 
19 (myzostomes); p. 37 (Blake stations 155, 203; myzostomes).—P. H. Carprenter, Chal- 
lenger Reports, vol. 26, Zoology, pt. 60, 1888, pp. 58, 316, 317, 368, 382.—Harriaug, Nova 
Acta Acad. German., vol. 58, No. 1, 1891, p. 101 (Caribbean representative of the Fimbriata 
group).—Hamanwn, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1585 
(listed) —Hartitaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, pp. 280, 281, 413 (=echi- 
noptera); p. 421 (Blake station 155; myzostomes). 

Actinometer discoidea SPRINGER, Bull. Lab. Nat. Hist. Univ. Iowa, vol. 5, 1903, p. 220 (comparison 
with Act. iowensis). 

Comaster discoidea A. H. Cuan, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 35, 1908, 
pp. 120, 123 (arm structure); p. 124 (listed). 

Actinometra echinoptera var. discoidea (part) HartLaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 
1912, p. 417 (Blake station 231); p. 419 (discussion); pp. 468-469 (detailed description and 
discussion; Montserrat, 88 fathoms; Martinique, 96 fathoms; Dominica, 118 fathoms; St. 
Vincent; Barbados, 1873, Capt. Werner [Kiel Mus.]); pl. 17, figs. 7, 9, 15. 

Actinometra echinoptera var. rubiginosa-discoidea HartLauB, Mem. Mus. Comp. Zodl., vol. 27, No. 
4, 1912, p. 417 (Blake station 231); p. 418 (St. Vincent, 95 fathoms); pl. 17, fig. 9. 

Nemagter insolitus A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 30, 1917, p. 65 (detailed descrip- 
tion; Albatross station 2146); Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 23 
(=N. discoidea). 

Nemaster discoidea A. H. Cuark, Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 8 (obtained 
by the Barbados-Antigua expedition); p. 11 (occurrence at Barbados); p. 23 (stations 50, 51, 


70, 79, 85, 92, 101; Barbados); pp. 27, 28 (listed); The Danish Ingolf-Exped., vol. 4, No. 5, 
Crinoidea, 1923, p. 38 (range). 
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Diagnostic features.—This is a slender and delicate species, and is at once dis- 
tinguishable from all the others in the genus by the striking coloration of the pinnules 
which have a large black, blackish, or at least very dark, spot in the middle of each 
segment, so that the much lighter white, yellow, or reddish ends stand out promi- 
nently and the pinnules as a whole appear like strings of minute alternately dark and 
light beads. 

The cirri are XV—XXI, 10-12, from 10 to 12 mm. long, and slender; the arms are 
11-20, from 75 to 150 mm. long, delicate, with rather long brachials which have the 
ends less oblique than usual. 

Description —The centrodorsal is discoidal, broad, rather thin, the broad flat 
polar area from 3 to 4 mm. in diameter, sometimes with a slight shallow median pit. 
The cirrus sockets are closely crowded, arranged in one and a more or less complete 
second alternating marginal rows. 

The cirri are XV—XXI, 10-12, from 10 to 12 mm. long. The first segment is 
very short, the second is about as long as broad or slightly longer than broad, the 
third is from half again to nearly twice as long as its proximal width, and the fourth 
is the longest, twice as long as its proximal width or even somewhat longer. The 
fifth is as long as the third, and the following gradually decrease in length to the 
antepenultimate, which is about as long as broad. The penultimate segment is some- 
what longer ventrally than dorsally, from one-third to one-half again as broad as its 
ventral length. The opposing spine is small, erect, arising from the whole dorsal 
surface of the penultimate segment, with its apex slightly beyond the center of the 
latter. The terminal claw is long and slender, about three-quarters as long as the 
penultimate and antepenultimate segments together, moderately curved. As viewed 
dorsally the second and following segments as far as the terminal 3 or 4 are very 
strongly constricted centrally, with much expanded ends; but this feature is only 
slightly marked in lateral view, being due to the lateral expansion of the articulations 
over the ends of the articular ridges as a center. 

Most of the segments are smooth dorsally, but the antepenultimate always, the 
preceding one often, and the one preceding that sometimes has a small subterminal 
tubercle or small spine which, though often but slightly marked, is always present. 
Its position on the antepenultimate segment is but little in advance of the center, on 
the preceding more distal, and on the third from the last it is situated near the distal 
edge. 

The ends of the basal rays are visible as small tubercles in the interradial angles of 
the calyx. 

The radials are concealed by the centrodorsal in the radial line, but show slightly 
in the interradial angles. The IBr, are oblong, with the proximal border often convex, 
about two and one-half times as broad as the median length, rounded laterally and 
entirely separated, even at the base. The IBr, (axillaries) are almost triangular, 
between one and one-half times and twice as broad as long, the distal angle sharp, 
though not produced, the lateral sides short, and forming an obtuse angle with those 
of the IBr,, or parallel in the proximal half but diverging in the distal. The I1Br 
series are 4 (3+4). The division series are comparatively narrow and widely sepa- 
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rated. The first ossicles following each axillary are united interiorly for about the 
proximal two-thirds, those following the IBr axillary then diverging at an acute angle, 
those following the I1Br axillary remaining in apposition, though not united. 

Arms 16-20, about 150 mm. long, very slender. The first brachials are wedge- 
shaped, about twice as broad as the exterior length. The second are similar in shape 
and size. On arms arising from a IIBr axillary the first brachials are much larger, 
being not greatly broader than the exterior length. The first syzygial pair (on arms 
arising from the I1Br axillaries composed of brachials 2+ 38, and on those arising from 
the IBr axillaries composed of brachials 3+ 4) is oblong, about half again as broad as 
long, or slightly longer. The following 3 brachials (the following 1 or 2 on arms 
arising from a I[Br axillary) are oblong, about twice as broad as long, those succeed- 
ing becoming very obliquely wedge-shaped, about as long as broad, in the distal part 
of the arm less obliquely wedge-shaped, almost oblong, about as long as broad, and 
in the attenuated terminal portion longer than broad. After the first 2 or 3 the 
brachials develop overlapping and finely spinous distal edges which become prominent 
after the sixth or eighth, though their development is never very great; they are 
plainly evident even in the attenuated terminal portion of the arm. 

Syzygies occur between brachials 3+4 (brachials 2+3 in arms arising from a 
IIBr axillary), again between brachials 6+7 to 9+10, and distally at intervals of 4 
muscular articulations. 

The mouth and anal tube are about equidistant from the center of the disk. The 
mouth is radial. The disk is entirely covered with a pavement of very small plates, 
with a few larger ones which rise above the general surface scattered about the inter- 
ambulacral areas. In the lateral interbrachial regions of the disk the mass of small 
plates tends to divide into two columns of large plates based upon a single plate in 
the interradial angle. 

Py is 12 mm. long, stout basally but tapering rather rapidly and slender and 
flagellate in the distal two-thirds. It is composed of nearly 40 segments, of which 
the first is about twice as broad as long, the second is nearly as long as broad, the 
third is of about the same proportions, and the following gradually increase in length, 
becoming about as long as broad after the seventh and slightly longer than broad in 
the terminal portion. The segments in the proximal third have very prominently 
everted and spinous distal ends. The comb consists of 13 teeth, the terminal 2 or 3 
more or less obsolete. The teeth are slightly longer than broad basally, about as 
long as the width of the segment which bears them, rounded, well separated, and 
beset with small marginal spines. Except for the first 2 or 3, all the teeth are double, 
the segments bearing another similar, but smaller, tooth on the opposite side. P, is 
7 mm. Jong, much more slender than Pp though similar to it, and with a similar 
comb. P; is small, slender, and weak, 3 mm. long with about 15 segments, and bears 
a more or less imperfect comb distally. P, and the following pinnules resemble Ps, 
but are without combs. On arms arising directly from a IBr axillary, P; resembles 
Py as described, P; resembles P;, etc. The distal pinnules are 9 mm. long, very 
slender, with about 20 segments, of which the first is short, the second is half again 
as long as broad, and those following become rapidly elongated and about three 
times as long as broad. The segments all have very strongly overlapping and spinous 
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distal ends, as do the segments of all the pinnules except in the distal portion of the 
first 1 or 2. 

The color in alcohol is white, yellowish white, or violet, the cirri and pinnules 
dark purple with the ends of the segments white, in sharp contrast. 

Notes.—The specimen from Antigua has 19 arms. 

Hartlaub described this species, under the name of Actinometra echinoptera var. 
discoidea, on the basis of 5 specimens which he found in a single jar labeled in Car- 
penter’s hand ‘“‘Actinometra discoidea.’’ There were 3 locality labels in the jar, 
Montserrat, 88 fathoms [Blake station 155], Martinique, 96 fathoms [Blake station 
203], and Dominica, 118 fathoms [Blake station 177]. In addition to these he had 
2 very young specimens, one from St. Vincent [Blake station 231] and the other from 
Montserrat, 88 fathoms [Blake station 155]. 

His largest specimen, which he described in very considerable detail, represents 
not this species but N. iowensis. 

Hartlaub says that the most striking features of discoidea are a plating of the 
dorsal interradial perisome and a dark brown spotting of the pinnule segments, the 
distal ends of which are everted and finely spinous. 

Four of the specimens studied by him lacked the interradial plating of the disk 
and possessed strong carinate processes on the basal segments of the proximal pinnules 
resembling those seen in Leptonemaster venustus. He noted that the interradial plat- 
ing is also found in rubiginosa (‘‘lineata”’), though not constantly, and in this species 
also the basal segments of the lower pinnules are sometimes slightly carinate. 

The centrodorsal is medium sized, always flat, discoidal, sometimes bluntly 
pentagonal, always with the cirrus sockets in a single marginal row. 

The segments in a well-developed cirrus from a small specimen from Blake 
station 155 number 19. In general the cirri resemble those of Leptonemaster venustus 
except for the somewhat elongate 2 basal segments. 

The radials are visible. The IBr, and IBr, are somewhat longer than in N. iowen- 
sis. The IBrseries are not in lateral contact, but the perisome between them is plated. 
The IIBr series are 4 (3+4). All the division series have the dorsal surface smooth 
and strongly rounded. The component segments have only very slightly produced 
ends. Synarthrial tubercles are sometimes feebly developed. There are no IIJBr 
series. 

Hartlaub figured a very young specimen with 11 arms from Blake station 231 in 
which the interradial perisomic plating is very well developed. 

The largest specimen examined by Hartlaub had 14 arms, four of the postradial 
series having 3 arms each and the fifth 2. 

The next smaller, which had at least 17 arms, had 3 postradial series with 4 arms 
each. 

A younger example had 2 postradial series with 4 arms, two with 3 arms, and one 
with only 2 arms, making 16 arms in all. 

A still younger specimen had all of the postradial series with 2 arms. 

The arms are rather slender at the base, and taper sometimes rather rapidly 
and sometimes very gradually. 

The brachials up to the sixth are quadrangular, those following becoming rather 
markedly wedge-shaped, although not triangular. After the tenth the brachials 
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slowly become elongate wedge-shaped, and later acquire a more rectangular form, 
which is constant after about the fortieth. The elongation of the brachials is apparent 
beyond the thirtieth. As far as the sixth the brachials are almost cylindrical, but 
beyond that point they are always somewhat compressed laterally. Their distal 
ends are produced. 

The first syzygy on arms arising from a [Br axillary is between brachials 3+4, 
the second is usually between brachials 11 +12, and those succeeding are separated 
by intervals of 3 or 4 muscular articulations. In arms arising from a IIBr axillary 
the first syzygy is between brachials 2+3, the next is usually between brachials 
8 +9, and the distal intersyzygial interval is from 3 to 5 (usually 4) muscular articula- 
tions. The syzygial pairs are much elongated. 

In the largest specimen there is an unusually great difference in size between 
P, and the pinnules following. It possesses the enlarged basal segments, which is not 
the case with P, or P,. In this specimen P, is about 13 mm. long, with a comb 
consisting of about 12 teeth. The pinnules following have no comb. In the distal 
half ofthe arms the pinnules are slender and filiform, about 6 mm. in length and 
composed of about 15 elongated segments. 

In a very slender young specimen, apparently from Blake station 155, P, is the 
only pinnule with enlarged basal segments, and none of the pinnules have carinate 
basal segments. 

In a younger specimen from Blake station 231 there are no traces of keels on the 
basal pinnule segments, and the size relationships of the lower pinnules are as in the 
preceding. 

In the youngest specimen, from Blake station 155, there is no carination of the 
basal pinnule segments, but instead there are only spinous eversions of the distal 
ends of the segments. 

The disk is beset with calcareous concretions. The mouth is interradial. 

The color, as preserved, is white, whitish, or brownish. The centrodorsal and 
cirri are always white. The most striking feature of the coloration is the brown 
upper surface of the pinnule segments which alternates with the white produced 
and everted distal ends, so that the pinnules in dorsal view appear ringed with brown 
and white. 

Of the 4 specimens from Montserrat, Dominica, and Martinique in the Museum 
of Comparative Zodlogy, which are undoubtedly the ones described by Hartlaub, 
one has 15 arms, one is smaller, with 18 arms, and the remaining 2 are very small. 

Two specimens in the Kiel Museum collected at Barbados by Captain Werner in 
1873 as described by Hartlaub have the centrodorsal large, flat discoidal, with the 
cirri strictly marginal. 

The cirri are short, about XX, about 14. The first segment is short, the second 
is already elongated, and the third-fifth are much elongated. The following seg- 
ments decrease gradually in length, and the distal bear dorsal spines. The terminal 
claw is very strong. The proximal portion of the cirri is cylindrical, the distal 
laterally compressed. 

The radials are only partially visible in the angles of the calyx. The IBr, are 
entirely visible, rather broad, free laterally, and of considerable length. The IBrz 
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(axillaries) are short pentagonal, with the distal angle somewhat produced. The 
IIBr series are 4 (3 +4), rather long; the I1Br, are partially in contact. There are 
no IIIBr series. 

The arms are 16-20 in number, exceedingly slender, appearing very rough 
because of the concave surface and somewhat produced distal ends of the brachials. 
The arms taper uniformly and gradually from the base. The first 4 or 5 brachials 
are discoidal, approximately as long as broad. These are followed by some triangular 
brachials of moderate length, which after the twelfth to the fourteenth become 
bluntly wedge-shaped. The length of the brachials remains moderate until near 
the ends of the arms, they not being strongly elongated. The outer brachials are 
slightly wedge-shaped. In arms arising from a [Br axillary the first 2 brachials are 
much enlarged and similar to the first 2 elements of a I[ Br series. 

In arms arising from a iBr axillary the first syzygy is between brachials 3 + 4, the 
second is between brachials 6 +7, and those following occur at intervals of 4 muscular 
articulations. In arms arising from a IIBr axillary the first syzygy is between 
brachials 2 +3, the second is between brachials 5+6 to8+9, and those following are 
separated by usually 4, more rarely 3, muscular articulations. The syzygial pairs 
are elongated, beyond the middle of the arm being approximately twice as long as a 
single brachial. 

In the larger 20-armed specimen Pp is about 12 mm. long and is composed of 
40-50 segments, of which the 3-5 basal are large and strongly broadened and those 
succeeding much more slender, so that beyond these enlarged basal segments the 
pinnule appears flagellate. The 2 or 3 lowest segments are slightly carinate. The 
terminal comb is poorly developed. 

In the smaller 16-armed specimen Py does not show the strong contrast between 
the basal and the later segments, and the pinnule tapers gradually outward from the 
base. One or two of the basal segments are carinate. 

P, is of the same character as Pp, but in the smaller specimen it is much weaker. 
The carination of the basal segments is more strongly marked than it is in Py. 

P, is very short and is composed of only 10-14 segments, of which the basal 
are carinate. The terminal comb is either very short or altogether Jacking. 

P; is somewhat longer than P, and is without any carination of the basal seg- 
ments; it sometimes shows a trace of a comb. 

The distal pinnules are about 6 mm. long with elongated and centrally con- 
stricted segments which have produced and spinous distal ends. Only the basal 
segments are short, and these are not remarkable for any special enlargement. 

The disk of the larger specimen is 9 mm. in diameter. In both examples the 
mouth is strongly excentric, and in both the disk is thickly beset with small conical 
papillae and calcareous concretions. Between the division series of the smaller 
specimen there is a pavement of rhombic calcareous plates. In the larger this 
calcareous covering of the interradial perisome forms a continuous plating, which 
appears to be composed of small irregularly formed calcareous plates, and the surface 
is beset with conical prominences. 

In color the larger specimen is light brownish white with a longitudinal darker 
median stripe on the arms. The centrodorsal and the cirri are white. The smaller 
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specimen is pure white with a small reddish dot resembling a sacculus in size and 
color on each pinnule segment, excepting for those of the 2 or 3 proximal pinnules. 

In the larger specimen the pure white ends of the pinnule segments contrast with 
the darker central portion. In the smaller the larger segments are pure white, but 
each has a small sharply outlined reddish brown dot. 

In a magnificient specimen from the University of Iowa’s Barbados-Antigua 
expedition station 51 the centrodorsal is thin discoidal with the flat dorsal pole 
5 mm. in diameter and showing a shallow central depression. The cirri are XXIV, 
13, from 12 to 14 mm. long. The 20 slender arms are about 150 mm. long. All of 
the IIBr series are 4 (3+4). 

A small specimen collected by the same expedition at Barbados has 15 arms 
45 mm. long. 

In the list of varieties of Actinometra echinoptera with their localities Hartlaub 
gave Actinometra echinoptera var. rubiginosa-discoidea from Blake station 231. He 
does not mention this combination in the text, and it is not quite clear to which 
specimen he refers. It seems to be, however, the 11-armed example now in the 
Museum of Comparative Zodlogy which he figured on Plate 17, Figure 9. 

Localities —Albatross station 2161; off Habana, Cuba (lat. 23° 10’ 36” N., 
long. 82° 20’ 28’’ W.); 267 meters; coral bottom; April 30, 1884 (fragments, U.S.N.M., 
34500). 

Albatross station 2168; off Habana, Cuba (lat. 23° 10’ 36’’ N., long. 82° 20’ 20’ 
W.); 233 meters; coral bottom; May 1, 1884 (1, U.S.N.M., 34532). 

Albatross station 2330; off Habana, Cuba (lat. 23° 10’ 48’” N., long. 82° 19’ 15’ 
W.); 221 meters; fine gray coral; January 17, 1885 (3, U.S.N.M., 34535). 

Albatross station 2323; off Habana, Cuba (lat. 23° 10’ 51’’ N., long. 82° 19’ 03”’ 
W.); 298 meters; white broken coral; January 17, 1885 (1, U.S.N.M., 34533). 

Albatross station 2326; off Habana, Cuba (lat. 23° 11’ 45’” N., long. 82° 18’ 54” 
W.); 355 meters; broken coral; January 17, 1885 (2, U.S.N.M., 34534). Pl. 19, 
figs. 46, 47. 

?Off Habana, Cuba; Albatross, 1885 (1, U.S.N.M., 34536). 

University of TIowa’s Barbados-Antigua expedition station 101; Antigua 
[A. H. Clark, 1921] (1, U. I. M.). 

Blake station 155; off Montserrat (lat. 16° 41’ 54’’ N., long. 62° 13’ 24’” W.); 
161 meters; temperature 20.56° C.; January 16, 1879 [von Graff, 1884; Hartlaub, 
1912]. 

Blake station 177; off Dominica (lat. 15° 32’ 18’’ N., long. 61° 30’ 10’” W.); 
216 meters; temperature 18.33° C.; sand and broken shells; January 24, 1879 [Hart- 
laub, 1912]. 

Blake station 203; off Martinique (lat. 14° 28’ 50’’ N., long. 61° 05’ 40” W.); 
175 meters; temperature 16.11; sand and broken shells; February 10, 1879 [von 
Graff, 1884]. 

Blake; Montserrat, Dominica or Martinique (5, M. C. Z., 429). 

Barbados; Captain Werner, 1873 [Hartlaub, 1912]. 

University of lowa’s Barbados-Antigua expedition station 50; Barbados [A. H. 
Clark, 1921] (arms, U. I. M.). 
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University of Iowa’s Barbados-Antigua expedition station 51; Barbados [A. H. 
Clark, 1921] (1, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition station 70; Barbados [A. H. 
Clark, 1921] (arm fragments, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition station 79; Barbados [A. H. 
Clark, 1921] (arms, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition station 85; Barbados [A. H. 
Clark, 1921] (part of an arm, U. I. M.). 

University of lowa’s Barbados-Antigua expedition station 92; Barbados [A. H. 
Clark, 1921] (arms, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition; Barbados [A. H. Clark, 
1921] (1, and fragments of another, U. I. M.). 

Blake station 231; off St. Vincent (lat. 13° 12’ 10’’ N., long. 61° 17’ 18’ W.); 
174 meters; temperature 16.39° C.; sand and broken shells; February 20, 1879 
[Hartlaub, 1912] (1, M. C. Z., 430). 

Albatross station 2142; Gulf of Darien, southwest of Cartagena, Colombia (lat. 
9° 30’ 15’’ N., long. 76° 20’ 30’ W.); 77 meters; green mud and sand; March 25, 
1884 (1+, U.S.N.M., 34530, 34531). 

Albatross station 2146; northeast of Colon, Panama (lat. 9° 32’ 00’’ N., long. 
79° 54’ 30’’ W.); 62 meters; broken shells; April 2, 1884 [A. H. Clark, 1917] (5+, 
U.S.N.M., 25458, 34498, 34499, 36251, 36277). PI. 20, fig. 48. 

Geographical range-—From northern Cuba to Barbados, St. Vincent, and the 
Gulf of Darien. 

Bathymetrical range.—Sublittoral, and down to 355 meters; the average of 12 
records is 203 meters, but undoubtedly the usual habitat is in shallower water. 

Thermal range——From 16.11° C. to 20.56° C.; the average of 4 records is 17.95° 
C.; but all these records are from deep water. 

History —tThe first reference to this species was published by Prof. Ludwig von 
Graff, who in one of his contributions on the myzostomes (1884) mentioned Actino- 
metra discoidea from Blake stations 155 and 203 as a host. This name was furnished 
him by Dr. P. H. Carpenter, and occurs simply as a nomen nudum. 

In the Challenger report (1888) Carpenter gave a specific formula for this species 
which was identical with that which he gave for lineata (rubiginosa). He inserted 
discoidea in his key to the species of the Fimbriata group of Actinometra, indicating 
that it differs from lineata (rubiginosa) in having the brachials ‘‘almost quadrate”’ 
instead of ‘triangular, nearly as long as wide.”” The range he gave as ‘‘Caribbean 
islands” in 88-118 fathoms. 

In 1912 Hartlaub described this form in detail, with figures, under the name 
of Actinometra echinoptera var. discoidea. In his list of the varieties of Actinometra 
echinoptera and the localities where they were found he also mentioned it from 
Blake station 231 under the name of Actinometra echinoptera var. rubiginosa-discoidea, 
but no mention of this is made in the text. In addition to specimens from Blake 
stations 155, 177, 203, and 231, Hartlaub described in detail 2 examples from 
Barbados in the Kiel Museum which had been collected by Captain Werner in 1873. 


240 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


In 1917 I described this species under the name of Nemaster insolitus, not having 
at that time seen Hartlaub’s material and being uncertain as to just what he had. 

In 1918 Dr. Hubert Lyman Clark recorded Nemaster insolitus from the University 
of Iowa’s Bahamas expedition, but the specimen is really referable to N. rubiginosa. 

In 1921 I recorded this form from a number of stations at Barbados, and also 
from Antigua, on the basis of the collection made by the University of lowa’s 
Barbados-Antigua expedition. 

COMANTHOIDES, gen. nov. 


Comanthus (part) H. L. Cuarx, Biol. Results Fishing Exper. F. I. 8. Endeavour, 1909-14, vol. 4, 
pt. 1, 1916, p. 17—A. H. Crarx, Proc. Biol. Soc. Washington, vol. 31, 1918, pp. 41, 42. 
Comissia (part) A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 31, 1918, p. 41. 

Diagnosis.—A genus of Capillasterinae in which the outer cirrus segments are 
not carinate dorsally, the dorsal processes, including the opposing spine, being 
straight transverse ridges; the arms are 10 or more than 10 in number—usually 10 
and never so many as 20; the IIBr series are 2, 4 (3 +4), or 3 (2+3), usually 4 (8+4); 
the first pinnule on arms following the I]Br axillary is on the first or second brachial ; 
the basal segments of the pinnules in the proximal half of the arm bear high and con- 
spicuous spinous crests; on the undivided arms following a I1Br axillary the first 
syzygy is between brachials 2+3 or 3+4; following a I[Br 2 series there may be a 
syzygy between both brachials 1+2 and 3+4. 

Geographical range-—Southeastern Australia and Bass Strait. 

Bathymetrical range.-—From 119 (?91) to 183 (?311) meters. 

Remarks.—The single known species of this genus combines in a most curious 
way the characters of the genera Comissia and Capillaster of the Capillasterinae, 
and Comanthus of the Comasterinae. 

There are usually 10 arms, and these 10-armed individuals very strongly resemble 
species of Comissia. Jf there are more than 10 arms the IIBr series are usually 
4 (3+4) and the two arms following the IJBr axillary have the first pinnule on the 
second brachial and brachials 3+4 united by syzygy, as in Comanthus. But some- 
times following a I[Br 4 (3 +4) series the inner arm has a pinnule on the first brachial 
and a syzygy between brachials 2+, as in Capillaster, while on the outer arm the 
first pinnule is on the second brachial and there is a syzygy between brachials 3 +4, 
asin Comanthus. Following a [Br 2 series, the inner arm in the same way may have 
a pinnule on the first brachial and a syzygy between brachials 2+3, while the outer 
arm has the first pinnule on the second brachial and the first syzygy between bra- 
chials 3+4. In some cases the IIBr series are 3 (2+3), like the IIIBr series in 
Capillaster—the only instance of I1Br 3 (2+3) series to be found anywhere in the 
comatulids. These I[Br 3 (2+ 3) series are followed inwardly by a Capillaster-like 
arm, and outwardly by a Comanthus-like arm. 

In its pimnules and in its cirri Comanthoides agrees most closely with Comissia, 
and it seems best to regard it as an aberrant member of the Capillasterinae rather 
than as a connecting link between the Capillasterinae and the Comasterinae. 
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COMANTHOIDES SPANOSCHISTUM (H. L. Clark) 
(Plate 21, Figures 52-57; Plate 22, Figure 58; Plate 23, Figure 63) 


Comanthus spanoschistum H. L. Cuarx, Biol. Results Fishing Exper. F. I. S. Endeavour, 1909-1914, 
vol. 4, pt. 1, 1916, p. 17 (description; notes and comparisons; localities); pl. 4, fig. 3 (holotype; 
east of Flinders I., 100-300 fathoms).—A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 31, 
1918, p. 41 (10-armed specimens referred to Comissia); p. 42 (specimens with more than 10 
arms considered synonymous with Comanthus tasmaniae). 

Comissia spanoschistum A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 31, 1918, p. 41 (listed from 
Tasmania); p. 42 (discussion). 

Comanthus tasmaniae (part) A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 31, 1918, p. 42 (speci- 
mens with more than 10 arms referred to this species). 


Description —According to Dr. H. L. Clark, the centrodorsal is large and flat, 
in adults 5 mm. in diameter and about 1 mm. thick. The cirri are arranged in one 
and a partial second marginal rows. 

The cirri are about XXIV, 15-20, the longest from 10 to 15 mm. in length. 
The fourth-seventh or third-eighth segments are cylindrical and are longer than 
broad; the fourth (or fifth) may be nearly twice as long as broad. Distally the 
segments are a trifle compressed, and the distal margin dorsally is elevated to form 
a low tubercle which, at least on the penultimate segment, is spiniform. 

The radials are concealed. The IBr, are low and broad, more or less in contact 
laterally. The IBr, (axillaries) are triangular, high and pointed, half again as broad 
as long. The IBr series, when present, are 4 (+4). There are no IIIBr series. 

The arms are 10-19 in number, but usually 10. In the type series of 23 speci- 
mens one had 13, another 14, and a third 19 arms, the remaining 20 having 10 arms. 
The arms are from 30 to 80 mm. long. The brachials are at first quadrilateral, but 
soon become triangular. Their distal edges become more and more produced and 
overlapping until near the tips of the arms, where the brachials become quadrilateral 
again and the distal edges are scarcely produced. 

Syzygies occur between brachials 3+4, and then at an interval of from 7 to 11 
muscular articulations. After that the intersyzygial interval is usually 5, but may 
be only 3, muscular articulations. 

The pinnules are long and slender. P, is over 10 mm. long and consists of about 
30 segments, of which about 15 are involved in the formation of the comb. P, is some- 
what smaller, and P; is only 8 mm. long and is composed of 20 segments, of which 
9 are involved in the formation of the comb. P,is 8 mm. long and is without a comb. 
The succeeding pinnules become more slender and increase in length to about 10 mm. 
The basal segments of the lower pinnules are more or less triangular with greatly 
flaring spinulose margins which tend to project like rough spurs on the aboral side 
of the largest segments. 

The disk is from 5 to 12 mm. in diameter, and except around the tip of the anal 
tube is smooth and naked. There are calcareous nodules on the anal tube. The 
mouth is interradial. 

The color, both in alcohol and dry, is more or less yellowish, with either a green 
or a brown cast. One specimen is very dull purplish with yellow cirri; others are 
yellowish, more or less clouded with purplish; in the 19-armed individual the dull 
purplish predominates. 
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Notes.—There are in the collection of the Museum of Comparative Zodélogy 6 
specimens of this species, 3 with 10, 1 with 11, 1 with 12, and 1 with 13 arms. The 
specimens with 11 and 12 arms are under No. 722, and that with 13 arms is under 
No. 723. 

A 10-armed specimen from the coast of Gippsland may be thus described. The 
centrodorsal is broad, flat, thin discoidal, pentagonal, 3 mm. in diameter. The 
cirrus sockets are arranged in a single crowded regular marginal row. 

The cirri are XVI, 14,8 mm. long. The first segment is very short, the second 
is between half again and twice as broad as long, the third is usually one-third again 
as long as broad, sometimes as much as half again as long as broad, and the fourth 
is the longest, from half again to twice as long as broad. The fifth segment resem- 
bles the fourth, or is very slightly shorter; it is a transition segment, with the distal 
portion highly polished. The sixth segment is usually slightly, when at all, longer 
than the distal width, and those following decrease in length, the outer being markedly 
broader than long. The most highly developed cirri taper very slightly to just 
beyond the middle of the fifth (transition) segment; in lateral view they slowly 
broaden again from this point, as the distal segments are considerably compressed. 
The third-fifth segments have a slight central constriction. The fifth and following 
segments in lateral view are seen to have a minute dorsal tubercle, which at first 
is subterminal, later becoming median. In dorsal view the dorsal process is seen to 
broaden slowly distally, so that on the outermost segments it becomes a straight 
median transverse ridge. The opposing spine is represented by a transverse ridge 
with a straight crest. 

The ends of the basal rays are visible as small, low tubercles in the interradial 
angles bridging over the exceedingly narrow subradial clefts. 

The radials are visible as narrow slightly curved bands separating the [Br, from 
the centrodorsal. The IBr, are very short, about four times as broad as the median 
length, with the proximal border convex and the distal border straight. The lateral 
borders, which are very short, are in close apposition. The IBr, (axillaries) are 
sharply triangular, twice as broad as long, with all the sides nearly straight and the 
lateral angles sharp. 

The 10 arms are 65 mm. in length. The earlier brachials have very finely 
serrate distal ends. As the brachials become trangular the distal ends become pro- 
duced and armed with very numerous short fine spines. In the earlier pinnules the 
segments beyond the second have the outer edge much produced and armed with 
conspicuous, though short, spines. These spinous crests are highest on the third 
and fourth segments and disappear after the sixth or seventh. Besides this, the 
entire distal border of the segments is somewhat produced and very spinous. After 
the proximal half of the arm the crests on the earlier pinnule segments become less 
conspicuous, but traces of those on the third and fourth segments persist to the arm 
tips. The distal pinnules have an unusual development of small spines, and the 
dorsal spines on the last 4 or 5 segments are unusually long and conspicuous. The 
terminal comb consists of 6-8 teeth, beyond which is a short, smooth tip. The teeth 
are double, being almost equally developed on each side of the segments. 
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Another 10-armed specimen has the arms 100 mm. in length. The centrodorsal] 
is rounded pentagonal, 3 mm. in diameter, very thin discoidal. The cirri are XVIII, 
15. The terminal comb on the lower pinnules has 8-12 (usually 8-10) teeth. 

A third 10-armed specimen has the arms about 65 mm. long. The cirri are XX, 
15-16. The terminal comb has 8-12 (usually 8-9) teeth. 

Another 10-armed individual has the cirri XXII, 13-14 (usually 14). 

There are 7 additional 10-armed specimens from this locality. 

A specimen with 11 arms has a single I1Br 2 series. Of the 2 arms arising from 
the I1Br axillary the inner has the first syzygy between brachials 2+3 and the outer 
has the first syzygy between brachials 3+4. On the inner arm the first brachial 
bears a pinnule, while on the outer arm the first pinnule is on the second brachial. 

Another specimen with 11 arms has a single I]Br 4 (3+4) series. Of the 2 arms 
arising from the [1Br axillary the inner has the first syzygy between brachials 2+3 
and the first pinnule on the first brachial, while the outer has the first syzygy between 
brachials 3+4 and the first pinnule is on the second brachial. 

In another specimen with 11 arms and a single IIBr 4 (3 +4) series, both arms 
arising from the I[Br axillary have the first syzygy between brachials 3+4 and the 
first pinnule on the second brachial. Two other 11-armed individuals are similar to 
this. 

In a specimen with 12 arms there are 2 I]Br 4 (8+4) series. The first pinnule 
is in all cases on the second brachial. On 3 of the arms arising from the IIBr axil- 
laries the first syzygy is between brachials 3+4, but on one of the inner arms it is 
between brachials 10 +11. 

Another example has 12 arms and 2 IIBr 4 (3+4) series. All 4 of the arms 
following the I1Br axillaries have the first pinnule on the second brachial and the 
first syzygy between brachials 3+4. Another 12-armed specimen with 2 IIBr 4 
(3-+4) series is similar to this. 

In a specimen with 12 arms there are 2 IIBr 4 (3+4) series. Following one of 
the I1Br axillaries, the inner arm has the first syzygy between brachials 3+ 4 and the 
first pinnule on the second brachial, while the outer has the first syzygy between 
brachials 1+2 and the second between brachials 10+11, and the first pinnule on 
the epizygal of the first syzygial pair (second brachial). The 2 arms following the 
other I/Br axillary both have the first syzygy between brachials 3+ 4 and the first 
pinnule on the second brachial. 

A very interesting specimen with 12 arms has one I]Br 4 (3+ 4) series and one 
IiBr 3 (2+3) series. Following the axillary on the IIBr 4 (3+4) series, the outer 
arm has the first syzygy between brachials 6 +7 and the inner arm has the first syzygy 
between brachials 3+4; on both arms the first pinnule is on the second brachial. 
Following the axillary on the IJBr 3 (2+°3) series, the inner arm has the first syzygy 
between brachials 2 +3 and the first pinnule on the first brachial, while the outer arm 
has the first syzygy between brachials 3+4 and the first pinnule on the second 
brachial. 

Two specimens with 13 arms have 3 IIBr 4 (8+4) series. On all the arms 
following IIBr axillaries the first syzygy is between brachials 3+4 and the first 
pinnule is on the second brachial. 
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In a specimen with 14 arms there are 4 IiBr 4 (8+4) series. On all of the arms 
following the IIBr axillaries the first syzygy is between brachials 3+4 and the first 
pinnule is on the second brachial. 

Localities —Endeavour; southwest of Rame Head, Gippsland, Victoria (lat. 
38° 07’ S., long. 149° 10’ E.); 128-155 meters; sand; September 10, 1914 (24). PI. 
21, figs. 52-57; pl. 22, fig. 58; pl. 23, fig. 63. 

Endeavour; Bass Strait, east of Babel Island; 109-128 meters, and 91-146 meters 
{H. L. Clark, 1916]. 

Endeavour; Bass Strait, northeast of Babel Island; 183-311 meters [H. L. Clark, 
1916}. 

Endeavour; Bass Strait, 20 miles east of Babel Island; 119 meters [H. L. Clark, 
1916}. 

Endeavour; Bass Strait, east of Flinders Island; 128-183 meters [H. L. Clark, 
1916] (2, M. C. Z., 711). 

Endeavour; Bass Strait, eastern slope; 128-219 meters [H. L. Clark, 1916] 
(2, M. C. Z., 722). 

Endeavour; east ‘of Maria Island, Tasmania; 142 meters [H. L. Clark, 1916] 
(QMN CHAZ 723): 

Geographical range.—Southeastern Australia and Bass Strait. 

Bathymetrical range—From 119 (?91) to 183 (?311) meters. 

History.—This species was first described by Dr. H. L. Clark in 1916 from 
specimens collected by the Australian Fisheries Investigations steamer Endeavour in 
Bass Strait, between Australia and Tasmania. c 

From Doctor Clark’s description I supposed that he had confused 2 species, 
one of Comissia and another of Comanthus, and I thought I recognized in the speci- 
mens with more than 10 arms a form from Tasmania with which I was already 
familiar. 

So in 1918 I listed the 10-armed specimens described by Doctor Clark under the 
name of Comissia spanoschistum and referred those with more than 10 arms to my 
new Comanthus tasmaniae—a procedure which should have been reversed, since the 
holotype of Comanthus spanoschistum is a multibrachiate individual. 

Recently I received from Dr. Th. Mortensen a fine series of 24 specimens from 
the Gippsland coast collected by the Endeavour on a cruise during which Doctor 
Mortensen was on board. A study of these has brought out several wholly unexpected 
and extraordinary features connected with this species, and has shown that Doctor 
Clark was correct in assuming that all his specimens represented a single form. 

Remarks.—The systematic position of this species is most puzzling, for it com- 
bines in a most singular way features characteristic of the genera Comissia, Comatella, 


Capillaster, and Comanthus. 
Genus COMISSIA A. H. Clark 


Actinometra (part) Bri, Report Zool. Coll. H. M. 8S. Alert, 1884, p. 510, and following authors. 

Comaster (part) A. H. Ciarx, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 202. 

Comissia A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 501 (diagnosis; genotype Comis- 
sia litkeni); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 175 (referred to the 
Capillasterinae); Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 151 
(comparison with Cominia); p. 193 (probably occurs at Singapore, though not yet discovered 
there); Proc. U. S. Nat. Mus., vol. 40, 1911, p. 10 (represented in the West Indies by Leptone- 
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master); p. 13 (common to southeast Africa and Ceylon, but not found in the Arabian Sea); 
Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 644 (discussion; list of known species); Amer. 
Journ. Sci., ser. 4, vol. 32 (old ser. vol. 182), No. 188, Aug. 1911, p. 129 (appears to have given 
rise to the West Indian Comatilia, Microcomatula, and Leptonemaster); Memoirs Australian 
Mus., vol. 4, pt. 15, 1911, p. 725 (absent from Australia); Crinoids of the Indian Ocean, 1912, 
p. 9 (absent from Australia); p. 10 (absent from Japan; reason); p. 11 (represented in the 
Ceylon region); p. 12 (represented in the southeast African region); p. 20 (bathymetric range) ; 
p- 55 (in key); p. 77 (original reference; type) ; Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 
1914, pp. 3 and following (represented in the Atlantic by Leptonemaster and Comatilia; range); 
Beitrage zur Kenntnis der Meeresfauna Westafrikas, Echin. II, Crinoidea, 1914, p. 309 (cor- 
responds to Leptonemaster); Die Crinoiden der Antarktis, 1915, p. 181 (range; represented in 
the Atlantic by Leptonemaster and Comatilia) ; American Naturalist, vol. 49, 1915, p. 525 (bathy- 
metric range); p. 539 (asymmetrical disk); Unstalked Crinoids of the Siboga Exped., 1918, 
p. 3 (in key); p. 19 (key to the included species); Journ. Washington Acad. Sci., vol. 9, No. 5, 

1919, p. 136 (disk compared with that of Holopus)—Gus.Lin, Zool. Bidrag frin Uppsala, vol. 9, 

1924, p. 97 (pinnule articulations). 

Comanthus (part) A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 40, 1911, pp. 8, 18, 19; vol. 43, 1912, 
p. 385.—H. L. Cuark, Biol. Results Fishing Exper. F. I. 8. Endeavour, 1909-14, vol. 4, pt. 1, 
1916, p. 17. 

Comanthus (Validia) (part) A. H. Cuark, Proc. U. S. Nat. Mus., vol. 40, 1911, pp. 18, 19. 
Diagnosis.—A genus of Capillasterinae including species in which the arms are 

10 in number; there are no prominent carinate processes on the basal segments of 
the earlier pinnules; all the pinnules are present; the pinnules of the first 2, 3, or 4 
pairs have terminal combs which are confined to the distal half and are composed 
of teeth which are seldom, and never much, higher than the width of the segments 
bearing them; none of the segments of the proximal pinnules are more than slightly 
longer than broad; there is no modification of the dorsal surface of the lower brachials; 
the brachials and pinnule segments have very spinous distal ends; the cirri are never 
excessively slender; and the arms are always more than 20 mm. in length. 

Geographical range——From the Seychelles, Amirante Islands, Red Sea, and 
Ceylon to northern and eastern Australia and Tasmania, the Bonin Islands, southern 
Japan, the Philippines, and Macclesfield Bank. 

Bathymetrical range-—From the shore line down to 984 meters. 

Thermal range-—F rom the warm surface water of tropical seas down to 13.7° C. 

Remarks.—The species of Comissia vary from rather large, with the arms 
170 mm. long and 25-80 cirrus segments, to very small, with the arms not more than 
30 mm. long and only 9-11 cirrus segments. 

Some of the species are very spiny, while others are smooth. Some have weak 
and slender cirri with elongate segments, while in others the cirri are stout and 
strongly recurved in the distal half. In some the arm bases are almost at right angles 
with the dorsoventral axis, so that the arms lie practically in the same plane, while in 
others the arm bases make a rather sharp angle with the dorsoventral axis. 

Taken as a whole Comissia is a rather heterogeneous assemblage, and some of the 
species groups within it seem to have little in common with others beyond the posses- 
sion of only 10 arms. 

We know so little about most of the included species that any more detailed 
generalization at the present time would be premature. 
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KEY TO THE SPECIES IN THE GENUS COMISSIA 


a'. More than 25 cirrus segments. 
b!. Cirri numerous, XX X—XL; arms 150-170 mm. long (Bonin Islands; 183 meters). 
magnifica, p. 247. 
b2. Cirri few, XIII-XV; arms 100-120 mm. long (Philippine Islands and Macclesfield Bank; 
OOO bern e ters) eee ae ce ee ee ee tes peregrina, p. 248. 
a. Not more than 25 cirrus segments. 
b!. Cirrus segments 16—24 in number. 
cl. Fourth and following cirrus segments with the distal dorsal and dorsolateral edge everted 
and finely spinous, this on the last 2 or 3 becoming a single blunt spine or tubercle; fourth 
(occasionally the fifth) a strongly marked transition segment; P, with a comb (Lesser 
Sunda Islands to Queensland and the Philippines; 29-135 meters) - ----_-_ liitkeni, p. 249. 
c?. Outer cirrus segments simply with a low subterminal tubercle; no strongly marked transition 
segment; Py without a comb (Bass Strait; 119 [?91]-183 [?311] meters). 
(Comanthoides spanoschistum, p. 241]. 
b?. Not more than 16 cirrus segments. 
c!, Cirrus segments 14-16 in number. 

d'. Longest cirrus segments three to four times as long as broad; cirri XVII, 14-15, 10 mm. 
long; cirri arranged in 2 irregular rows on the centrodorsal; elements of the division 
series with slightly prominent and finely spinous distal ends; brachials with strongly 
overlapping and very spinous distal edges; arms 55 mm. long (Philippines; 106 meters). 

horridus, p. 254. 

d?, Longest cirrus segment not more than twice as long as broad. 

e!. Cirri arranged in 3 closely crowded marginal rows; P; with a comb of about 25 excep- 
tionally long teeth; Py with a comb of 15-16 teeth; arms about 90 mm. long (Christ- 
mas Island and! the: Kei‘Islands)2_ i: 2225. ie eee ee pectinifer, p. 255. 
e*. Cirri in a single marginal row; P; with a comb of 9-11 teeth; P3; and the following pin- 
nules without combs; arms about 60 mm. long; cirri 10-11 mm. long (Karkaralong 
andy Philippine Ts] sir cls) messes ae littoralis, p. 256. 

c?. Not more than 14 cirrus segments. 

d', Arms about 60 mm. long. 

e!. Cirrus segments 12-14, the longest from two to two and one-half times as long as the 


proximal width (Ceylon; 51-183 meters)________________-____ chadwicki, p. 257. 
e?. Not more than 12 cirrus segments, the longest about four times as long as the proximal 
width. 


f!. Cirrus segments 10-12 in number; cirri 5-6 mm. long, with the penultimate segment 
twice as broad as long; IBr; about four times as broad as long, in lateral apposition; 
axillaries twice as broad as long; Py 7 mm. long with about 25 segments, the ter- 
minal comb with 7-8 small and well separated teeth and similar, but smaller teeth 
on the opposite side of the segments; Py without a comb (Philippines; 106 meters). 

scitulus, p. 274. 

f?. Cirrus segments 9-10 in number; cirri 8 mm. long, with the penultimate segment 
about as long as broad; IBr, six to eight times as broad as long; axillaries not 
greatly broader than long; P; 12-14 mm. long with 40 segments, the terminal 
comb with 15-17 long curved teeth which are set very close together basally; 
combs occur as far as P, (Palawan to the Kei Islands; 90-93 meters) -- hispida, p. 258. 

d. Arms not more than 45 mm. long. 
el. More than XX (XX-XXX) cirri, which are 7-9 mm. Jong; arms 45 mm. long. 

f!. Elements of the division series, brachials and pinnule segments with strongly pro- 
duced distal edges which are armed with prominent spines (Korean Straits to the 
Lesser Sunda Islands; 113-210 meters)___________________ spinosissima, p. 259. 

f?. Edges of the ossicles of the division series smooth and not produced; edges of the 
brachials and pinnule segments not unusually spinous (southern Japan to the Kei 
and Lesser Sunda Islands; 73-731 meters)_____________________ parvula, p. 262. 
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e. Less than XX cirri. 

f'. Antepenultimate cirrus segment half again as long as broad, and the penultimate 
segment about as long as broad (southern Japan to the Kei Islands; 595-984 
TILE GOES) Boe See eR Sa ee en eee Oi I ne gracilipes, p. 265. 

f?. Antepenultimate cirrus segment only slightly, if at all, longer than broad. 
g. Cirri VITI-XIV (usually about X), 10-13 (usually 12-13); longest cirrus segment 
from three and one-half to four times as long as the median width (Gulf of Suez). 
hartmeyeri, p. 267. 
g. Cirri XII-XX (usually XII-XVI), 8-12 (usually 9-11); longest cirrus segment 

about three times as long as the median width. 

Mt. Arms 30-53 mm. long; cirri 4-5 mm. long; not more than XV cirri (Amirante 


Islands and Seychelles; 31 meters)_______________________ ignota, p. 269. 
#?. Arms not more than 30 mm. long; cirri not more than 4 mm. long; usually 
more than XV cirri (Bonin Islands; 128-210 meters)________ minuta, p. 270. 


COMISSIA MAGNIFICA Gislén 


Comissia peregrina var. magnifica GisLin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, 
No. 6, 1922, p. 4 (192 m.). 

Comissia peregrina magnifica GisLin, Nova Acta reg. Soc. sci. Upsaliensis, ser 4, vol. 5, No. 6, 
1922, p. 6 (Bonin Is.); Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 76 (syzygial faces); fig. 62, 
p. 75 (syzygial face of the third brachial). 

Comissia peregrina var. magnifica Gisuin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 
6, 1922, p. 21 (Bock’s station 59; description and discussion), figs. 10, 11, p. 28; pl. 1, fig. 2. 


Diagnostic features —The large size, the arms being from 150 mm. to 170 mm. 
long, and the numerous cirri, which are XXX~—XL, seem to distinguish this species 
from all the others in the genus. 

Description.—In one of the 2 specimens described by Gislén the centrodorsal is 
pentagonal with the angles somewhat produced, 5.5 mm. in diameter and 1.5 mm. 
high; the bare dorsal pole is 2.5 mm. in diameter. The cirrus sockets are arranged in 
2 rows. 

The cirri are XX XV-XL, all broken. 

The radials are visible as small triangles in the interradial angles of the calyx. 
The IBr, are very short, six times as broad as long, laterally in contact. The IBr, 
(axillaries) are three times as broad as long, low pentagonal. There is a low synarthrial 
tubercle on the articulation between the elements of the [Br series. 

The 10 arms are from 150 to 170 mm. in length. If the first 2 syzygial pairs are 
counted as single units there are 16 brachials to 10 mm. of arm length. The width of 
the arms is from 2.5to 1.3mm. The first brachials are interiorly united. The second 
brachials are three times as long exteriorly as interiorly. The first syzygial pair 
(composed of brachials 3+4) is very short and bandlike. There is a weak articular 
tubercle between brachials 4 and 5 on the inner side of the arm. Between brachials 
5 and 6 there is a similar articular tubercle on the outer side of the arm. Between the 
sixth-seventh and eighth-ninth brachials there are rounded knobs on the inner side 
of the arms, and between the seventh-eighth and ninth-tenth similar knobs on the 
outer side of the arms. The succeeding brachials are rounded with more or less 
oblique articulations. The profile of the arms is proximally somewhat serrate, but 
distally smooth. 

Syzygies occur between brachials 3 +4, 13 +14, and 17+18, and distally at inter- 
vals of 3 or 4 muscular articulations. 
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P, is 17 mm. long and is composed of 50-55 segments. The second-seventh or 
-eighth segments have slight rounded dorsal processes. ‘The remaining segments are 
smooth with the distal edge slightly produced, and are not at all or only slightly longer 
than broad. The 22-25 terminal segments bear large rather pointed teeth which in 
height equal the width of the segments which bear them. P,is13mm.long. P; and 
P, are somewhat shorter and bear combs. P,; is 12 mm. long with 27 segments and is 
without a comb. The distal pinnules are 12 or 13 mm. in length and are composed 
of 25-28 segments. ‘The first 20-25 pairs of pinnules have the proximal segments 
distally somewhat everted and bearing small spines. The segments of the distal 
pinnules are somewhat constricted centrally and have distinctly spmous ends. The 
terminal pinnulars are provided with weak hooks. 

The disk is 11 mm. in diameter and bears small calcareous granules. The 
mouth is subcentral. The anal funnel is marginal, small and short, 2 mm. in height. 

The color in formalin is yellowish brown. 

In the second specimen the centrodorsal is flatter and more nearly circular in out- 
line, 5.5 mm. in diameter. The cirrus sockets are arranged in a partially double row. 

The cirri are broken. The number is about XXX. There remain 5 segments of 
acirrus. These slowly increase in length, the fifth segment being about two-thirds as 
broad as long and slightly constricted centrally. 

The 10 arms are 145 mm. long, most of them being broken. As in the other 
specimen, there are 16 brachials to 10 mm. 

The distal intersyzygial interval is 3 muscular articulations. 

P,-P, bear combs. P, is 12 mm. long and its comb consists of 22 teeth. The 
distal pinnules are 14 mm. long with about 30 segments. 

Locality.—Dr. Sixten Bock’s station 59; Bonin Islands, eastnortheast of Anojima; 
183 meters; 1914 [Gislén, 1922, 1924]. 

Remarks.—This species is only known from the 2 specimens collected by Doctor 
Bock in 1914 and described by Gislén in 1922. 


COMISSIA PEREGRINA (Bell) 
Plate 24, Figure 65 
[See also vol. 1, pt. 1, fig. 56 (comb), p. 83; pt. 2, figs. 387, 388 (pinnule tip), p. 245] 


Actinometra peregrina Bru, Proc. Zool. Soc. London, 1894, pp. 396, 402 (description; Macclesfield 
Bank, 55-60 fathoms).—Hamanwn, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, 
Abt. 3, 1907, p. 1586 (listed).—A. H. Cruarx, Crinoids of the Indian Ocean, 1912, p. 38 (iden- 

tity); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 6 (same; redescription). 

Comissia peregrina A. H. Cuarx, Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 645 (listed, 
with habitat); Crinoids of the Indian Ocean, 1912, p. 38 (identity); p. 77 (synonymy; detailed 
description of the type; habitat); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 6 (reference 
to the specimen in the British Museum; locality; redescription); Unstalked Crinoids of the 
Siboga Exped., 1918, p. 19 (in key; range; includes C. dumetwm).—Gis~in, Nova Acta reg. 
Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 22 (comparison with C. p. magnifica). 

Comissia dumeltum A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 39, 1911, p. 531 (description; Albatross 
station 5356); Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 645 (listed, with habitat); 
Crinoids of the Indian Ocean, 1912, p. 77 (synonymy; locality); Unstalked Crinoids of the 
Siboga Exped., 1918, p. 19, footnote 1 (=C. peregrina). 
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Diagnostic features.—The size is large, though not so large as in C. magnifica, 
the arms being from 100 to 120 mm. in length; there are only XIJI—XV cirri, which 
have 25-30 segments. 

Characters of the type specimen.—The cirri are XIII, 25-30 (usually nearer the 
latter), 20 mm. long. Professor Bell notes that the fifth and sixth segments seem 
to be distinctly the longest. The fifth is a transition segment. 

The 10 arms are 120 mm. long. The synarthrial tubercles are only slightly 
evident. The distal edges of the brachials are moderately produced and finely 
spinous. 

According to Professor Bell the first syzygy is between brachials 3+4, the 
second is between brachials 12+13, and the third is between brachials 20+21. 
The distal intersyzygial interval is 3 muscular articulations. 

There is a great development of small spines, especially on the pinnule seg- 
ments, so that the animal has a curiously “dry” feeling. 

The color in alcohol is brownish. 

Jotes.—In the type specimen of Comissia dumetum the cirri are XV, 26-27, 
from 15 to 17 mm. in length. Compared with the cirri of C. liitkeni they are more 
slender, with the longer proximal segments somewhat more strongly constricted 
centrally and the distal segments with the dorsal processes slightly more pronounced. 

The 10 arms are about 100 mm. long. 

The pinnules resemble those of C. liitkeni, but the distal ends of the segments 
are more prominent and more spinous, and the dorsal surface is much more spinous. 
The spine at the ventral distal angles of the segments of the middle and distal 
pinnules is much longer than the corresponding spine in C. liitkeni and somewhat more 
slender; on the outer segment its length is equal to the width of the segment 
bearing it; it may be more or less branched, especially at the tip. 

The color is olive green, the cirri blotched with lighter. 

Localities —Macclesfield Bank, west of Luzon, Philippines; 100-110 meters 
(Bell, 1894; A. H. Clark, 1912, 1913, 1918] (1, B. M.). 

Albatross station 5356; north Balabac Strait, Philippines; Balabac Light bearing 
S. 64° W., 15.5 miles distant (lat. 8° 06’ 40’’ N., long., 117° 18’ 45’ E.); 106 meters; 
temperature 27.78° C.; sand and shells; January 5, 1909 [A. H. Clark, 1911] (10, 
U.S.N.M., 27484, 34936, 34948). Pl. 24, fig. 65. 

Remarks.—Bell’s original description published in 1894 is indefinite and in part 
inaccurate. I reexamined his type specimen in London in 1910 and published notes 
upon it in 1913. 

There can, I think, be no doubt that my Comissia dumetum described in 1911 
is the same as Bell’s Actinometra peregrina. 


COMISSIA LUTKENI A. H. Clark 
Plate 24, Figs. 66, 67 
[See also vol. 1, pt. 2, fig. 242 (arm), p. 197] 


Comaster coppingeri (part) A. H. Crark, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 202 (Alba- 
tross station 5153; 10-armed specimens). 


97298—31——-17 
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Comissia hitkeni A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 502 (description; Albatross 
station 5153); vol. 39, 1911, p. 531 (Albatross station 5483; compared with C. dumetum [pere- 
grina}); p. 532 (compared with C. hispida); Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, 
p. 645 (arms compared with those of C. pectinifer; listed, with habitat); Proc. Biol. Soc. Wash- 
ington, vol. 25, 1912, p. 19 (arms compared with those of C. littoralzs) ; Crinoids of the Indian 
Ocean, 1912, p. 77 (synonymy; range); Unstalked Crinoids of the Siboga Exped., 1918, p. 19 
(in key; range); p. 20 (description; stations 260, 305); pp. 275, 276 (listed). 

?Comanthus spanoschistum (part) H. L. Cuark, Biol. Results Fishing Exper. F. I. 8. Endeavour, 
1909-1914, vol. 4, pt. 1, 1916, p. 17 (off Noosa Head, Queensland, 16 fathoms). 

Diagnostic features.—The cirri are XV-XXV, 16-24 (usually 18-21), from 7 
to 17 mm. long; the fourth and following cirrus segments have the dorsal and dorso- 
lateral portion of the distal edge everted and finely spinous, this eversion on the last 
2 or 3 becoming a single blunt spine or tubercle; the fourth (or occasionally the 
fifth) cirrus segment is a strongly marked transition segment. P, bears a comb. 
The arms are from 70 to 75 mm. in length. 

In spite of the wholly different character of the cirri, this species is rather easily 
confused with Comatula pectinata. 

Description.—The centrodorsal is discoidal, with the bare polar area broad and 
flat, 4 or 5mm. in diameter. The cirrus sockets are arranged in two closely crowded 
alternating rows. 

The cirri are XV-XXV, 16-24 (usually 18-21), from 7 to 17 mm. long, relatively 
small and rather stout. The first segment is over twice as broad as long, the second 
and third are nearly or quite as broad as long, the fourth is from half again to nearly 
twice as long as broad, and is a transition segment, usually rather darker than the 
preceding proximally, but light colored and with a polished surface in the distal 
fourth. The following segments decrease in length, after the eighth being about 
twice as broad as long. Occasionally the fifth is a transition segment instead of the 
fourth, in which event the two are of about the same size. The fourth and following 
segments have the distal dorsal and dorsolateral edge everted and finely spinous; this 
eversion of the distal edge of the segments gradually narrows anteriorly, on the last two 
or three segments becoming merely a single blunt spine or tubercle; concurrently with 
its narrowing it gradually attains a crescentic form, so that in lateral view the segments 
from the fourth onward appear to be furnished with low dorsal spines which arise 
gradually from the entire dorsal surface, with the apex at first terminal, gradually 
becoming subterminal in position, and on the antepenultimate segment almost 
median. The opposing spine is median, arising from the entire dorsal surface of the 
penultimate segment, short, and blunt, reaching not more than one-third the distal 
diameter of that segment in height. The terminal claw is about as long as the penulti- 
mate segment, stout, and moderately curved. 

The ends of the basal rays are visible as prominent tubercles in the angles of the 
calyx. 

The radials are quite concealed, or a small portion is visible over the ends of 
the basal rays. The IBr, are short and broad, closely united laterally, more or less 
concealed by the centrodorsal. The IBr, (axillaries) are triangular, about twice as 
broad as long, free laterally. The synarthrial tubercles are prominent. 

Arms 10, from 70 to 75 mm. long. The first brachial is short, slightly wedge- 
shaped, between three and four times as broad as long exteriorly, interiorly united. 
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The second brachial is larger and much more obliquely wedge-shaped. The first 
syzygial pair (third and fourth brachials) is somewhat longer interiorly than exteri- 
orly, about twice as broad as the interior length. The following 1 or 2 brachials are 
almost oblong, about three times as broad as long, then becoming triangular, about 
twice as broad as long, and in the terminal part of the arm very obliquely wedge- 
shaped, about as long as broad. The brachials after the second have prominent and 
finely spinous distal ends and a very finely tubercular or spinous dorsal surface, which 
in the terminal portion gradually become obsolete, so that the ends of the arms are 
practically smooth. 

Syzygies occur between brachials 3 +4, again between brachials 11 +12 to14+15, 
and distally at intervals of 3 muscular articulations. 

P, is from 12 to 15 mm. long, slightly stouter than the succeeding pinnules, 
though not especially large, with about 35 segments which at first are about twice as 
broad as long, very gradually becoming longer, and about as long as broad after the 
twelfth or fifteenth. The terminal comb is prominent, arising abruptly, composed of 
16 teeth which are bluntly triangular, nearly twice as long as broad at the base, basally 
in apposition, about as high as the height of the segments which bear them, and rather 
strongly recurved. P,» is similar, from 10 to 12 mm. long. P, is similar, from 8 to 
10mm. long. P,is6mm. long. P; and the following pinnules are 6 mm. long, with- 
out combs, composed of 16 segments, of which the first 3 are not so long as broad and 
the remainder are about as long as broad. Distally the pinnules gradually increase 
in length and become more slender, the outer pinnules being 8 mm. long with from 
23 to 25 segments, of which the first 2 are short, the third and following longer than 
broad, and the outer about twice as long as broad. The lower pinnules have the 
corners of the component segments considerably cut away. ‘The segments of the 
middle and distal pinnules are slightly constricted centrally with a finely spinous 
surface and with the distal ends produced ventrally into two long sharp spines, one 
on either side of the perisome; this modification of the segments in the more proximal 
of the middle pinnules affects only the distal portion, later encroaching more and 
more upon the proximal part and soon involving almost all the segments. 

The lateral perisome of the pinnules js almost naked, containing merely a few 
very slender and inconspicuous, usually widely scattered, spicules. 

The disk is naked, or with small scattered calcareous granules. The mouth is 
subcentral and the anal tube is small and marginal. 

Notes.—Speaking of the specimen recorded as Comanthus spanoschistum from off 
Noosa Head, Queensland, Dr. H. L. Clark says that it “is noticeably more slender 
than the others and the cirri are somewhat more compressed, but these differences 
are very slight and no more than one might expect in view of the wide separation of 
Noosa Head from the Tasmanian waters, where this species [Comanthoides spano- 
schistum] seems to be so common.” 

The specimen from Siboga station 260 has the arms about 100 mm. long and 
the cirri XIV, 23-25, about 15 mm. long. 

One of the specimens from the Danish expedition to the Kei Islands station 24 
may be described as follows. 

The centrodorsal is discoidal, rather thick, with the slightly convex dorsal pole 
3 mm. in diameter. The cirrus sockets are arranged in a single fairly regular mar- 
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ginal row. These are deep, and as a rule the lateral borders are more or less straight 
and may be slightly elevated as a low narrow ridge. 

The cirri are XIII, 17, 9 mm. long. The first segment is three times as broad 
as long, or even shorter; the second is from half again to twice as broad as long; 
the fourth is twice as long as the median width and is a transition segment. The 
fifth is about half again as long as the median width, and the seventh and following 
are about as long as the basal width. The transition segment is slightly constricted 
centrally, and the distal end is enlarged. On the dorsal side the distal edge is slightly 
everted and is armed with exceedingly fine spinules. On the segment succeeding, 
the distal edge dorsally is much more strongly produced, so that the distal end of the 
segment is about one-third again as long as the proximal end of the next following, 
the difference representing the height of the elevation. On the next segment the 
everted distal end becomes gabled in the middle. On the succeeding segments the 
distal end of this gable moves proximally, so that the outer segments when viewed 
laterally show a high curved and very spiny crest running from near the proximal 
to the distal end. In dorsal view this crest is seen to be one of the sides of a deep 
V, which extends from the distal end of the segments to more or less near the proximal 
end. The opposing spine in lateral view is triangular, erect, arising from the entire 
surface of the penultimate segment, and equal to nearly half the width of the seg- 
ment in height. Its apex is transversely elongated. The terminal claw is scarcely 
longer than the penultimate segment and is stout and strongly curved. 

The ends of the basal rays are.visible as small interradial tubercles. The radials 
are concealed in the median line, but a small portion of their anterolateral angles 
is visible over the ends of the basal rays. The IBr, are very short, from six to eight 
times as broad as long in the median line; the proximal border is somewhat convex 
and the distal border is straight. The IBr, (axillaries) are triangular, from two and 
one-half to three times as broad as long. The lateral angles are slightly truncated, 
and the distal angle is a right angle. The IBr, are laterally united in their proximal 
half or two-thirds, but the axillaries are widely free laterally. 

The 10 arms are 80 mm. long. The first brachial is short, slightly longer exteri- 
orly than interiorly, from six to eight times as broad as the median length, with the 
proximal and distal edges straight and almost parallel; interiorly the two first brachials 
of each arm pair are united in the basal portion, or in the basal half, beyond which 
their inner sides make usually a right angle with each other. The second brachials 
are almost triangular, the outer side being twice as long as the outer side of the first 
and the inner less than half as long as the inner side of the first. Both the first and 
second brachials have the distal edge slightly everted and armed with very fine 
spines, and the distal portion of the dorsal surface of the second brachials is marked 
with numerous very fine more or less parallel longitudinal ridges. The first syzygial 
pair (composed of brachials 3+4) is approximately oblong and is about three times 
as broad as long. The syzygial line is slightly raised and is finely spinous, and the 
distal portion of the dorsal surface of the hypozygal is marked with numerous fine 
ridges. The distal edge of the epizygal is finely spinous. The next 2 brachials are 
roughly oblong, about four times as broad as long, with finely spinous distal ends, 
and those following soon become triangular, half again as broad as long, with the 
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distal ends projecting and finely spinous and the distal portion of the dorsal surface 
finely striated. The brachials retain their triangular shape until about the last 
quarter of the arm, when they become very obliquely quadrate and finally elongate. 

P, is the longest pinnule, 11 mm. long with 34 segments, of which the last 12 or 
13 bear large incurved lanceolate teeth. P, is shorter and less stout than P,, and P; 
is shorter and less stout than P,. The middle and distal pinnules have the distal 
ends everted and strongly spinous. 

The larger example from Siboga station 305 has the arms about 100 mm. long and 
the cirri XTX, 21-25 (usually 22-23), 17 mm. long; the fourth cirrus segment is a 
transition segment. The distal intersyzygial interval is 3 muscular articulations. The 
other specimen is similar but slightly smaller; the single complete cirrus has 20 seg- 
ments, of which the fourth is a transition segment. 

All 3 of the Siboga specimens are considerably larger than the 2 Albatross speci- 
mens from which the species was originally described, though otherwise resembling 
them. 

Localities —Albatross station 5483; between Samar and Leyte, Philippines, in 
the vicinity of Surigao Strait; Cabugan Grande Island (N.) bearing N. 88° W., 5.7 
miles distant (lat. 10° 27’ 30’’ N., long. 125° 19’ 15’’ E.); 135 meters; temperature 
28.34° C.; sand and broken shells; July 30, 1909 [A. H. Clark, 1911] (2, U.S.N.M.., 
34915). Pl. 24, fig. 67. 

Albatross station 5153; Tawi Tawi group, Sulu (Jolo) Archipelago; Tocanhi Point 
bearing S. 27° H., 2.1 miles distant (lat. 5° 18’ 10’’ N., long. 120° 02’ 55’’ E.); 89 
meters; temperature 26.67° C.; coral sand and shells; February 19, 1908 [A. H. Clark, 
1908, 1909] (3, U.S.N.M., 25513, 34914, 35950). PI. 24, fig. 66. 

Siboga station 260; 2.3 miles N. 63° W. from the north point of Nuhu Jaan, Kei 
Islands (lat. 5° 36’ 30’’ S., long. 132° 55’ 12’’ E.); 90 meters; sand, coral, and shells; 
December 16 and 18, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 24; 100 
meters; hard bottom; April 15, 1922 (4). 

Siboga station 305; mid-channel in Solor Strait, off Kampong Menanga; 113 
meters; stony bottom; February 8, 1900 [A. H. Clark, 1918] (2, U.S.N.M.,-E. 421; 
Amsterdam Mus.). 

Endeavour; off Noosa Head, Queensland; 29 meters [H. L. Clark, 1916}. 

History—Among the specimens which I recorded in 1908 from Albatross station 
5153 under the name of Comaster coppingeri, two had only 10 arms. Further study 
showed that these in reality have nothing to do with that form, but instead represent 
an entirely different type, which in 1909 I described in detail under the name of 
Comissia liitkent. 

In 1911 two more specimens were recorded from Albatross station 5483. 

Dr. Hubert Lyman Clark in 1916 recorded, as Comanthus spanoschistum, a 
specimen from off Noosa Head, Queensland, which seems undoubtedly to be this 
species. 

In 1918 I recorded this form from two Siboga stations, giving notes on the 
specimens. 
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COMISSIA HORRIDUS (A. H. Clark) 
Plate 24, Figure 68 


Comaster (?) horridus A. H. CuarK, Proc. U. 8. Nat. Mus., vol. 39, 1911, p. 533 (description; Alba- 


tross station 5356). 
Comissia horridus A. H. CuarK, Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 645 (listed, with 


habitat); Crinoids of the Indian Ocean, 1912, p. 77 (synonymy; locality); Unstalked Crinoids 

of the Siboga Exped., 1918, p. 19 (in key; range). 

Diagnostic features —The cirri are XVII, 14-15, 10 mm. long, with the longest 
segment three or four times as long as broad. The arms are 55 mm. long. The ele- 
ments of the division series have slightly prominent and finely spinous distal ends, 
and the brachials have strongly overlapping and very spinous distal ends. 

Description.—The centrodorsal is thin discoidal, with the bare polar area 1 mm. 
in diameter. The cirrus sockets are arranged in a single closely crowded irregular 
marginal row. 

The cirri are XVII, 14-15, 10 mm. long. The first segment is short, the second is 
somewhat longer than broad, the third is twice as long as the width of its expanded 
ends, and the fourth or fifth is the longest, two and one-half or three times as long as its 
expanded distal end. The next segment is very slightly shorter, and usually a transi- 
tion segment. The following segments decrease in length so that the distalmost 
3 or 4 are about as long as broad and the penultimate somewhat broader than long, 
The transition and following segments have minute median subterminal dorsal 
tubercles. The terminal claw is half again as long as the penultimate segment, slender, 
and moderately curved. The second and following segments have expanded ends. 
The earlier segments are well rounded in cross section, after the fifth becoming flat- 
tened laterally and much broader in lateral view. 

The distal ends of the radials are even with the edge of the centrodorsal in the 
median line, but extend well up in the interradial angles of the calyx, where they 
entirely separate the bases of the IBr;. The IBr, are oblong or slightly trapezoidal, 
twice as broad as long, and widely separated laterally. The IBr, (axillaries) are pentag- 
onal, about as broad as long, with the lateral edges slightly shorter than those of the 
IBr, and making with them a broadly obtuse angle. 

The 10 arms are about 55 mm. long. The first brachials are almost oblong, about 
twice as broad as the exterior length, interiorly in contact basally. The second 
brachials are of about the same size, but are longer exteriorly and shorter interiorly. 
The first syzygial pair (composed of brachials 3+4) is about as long as broad. The 
next 2 brachials are approximately oblong, half again as long as broad, and those 
following become obliquely wedge-shaped, somewhat longer than broad, gradually 
increasing in length distally, the terminal brachials being twice as long as broad. 
The elements of the IBr series have slightly prominent and finely spinous distal ends. 
a the sixth the brachials develop strongly overlapping and very spinous distal 
edges. 

P,is 10 mm. long with about 39 segments, of which those after the fourth are about 
as long as broad. The long terminal comb consists of about 25 long curved teeth 
which are set closely together. Pis 6mm. long with asimilar comb. P,is 6 mm. long 
with a comb consisting of 18 teeth. P, is very slender, 6 mm. long, with a comb of 
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21 teeth which occupies rather more than its distal half. P; is very slender and deli- 
cate, 4 mm. long, without a comb. The following pinnules gradually increase in 
length, the distal pinnules, which are very slender with greatly elongated segments, 
being 6 mm. long. 

Locality —Albatross station 5356; north Balabac Strait; Balabac Light bearing 
S. 64° W., 15.5 miles distant (lat. 8° 06’ 40’’ N., long. 117° 18’ 45’’ E.); 106 meters; 
temperature 27.78° C.; sand and shells; January 5, 1909 [A. H. Clark, 1911] (1, 
U.S.N.M., 27487). Pl. 24, fig. 68. 

Remarks.—This species is as yet known only from the type specimen. 


COMISSIA PECTINIFER A. H. Clark 
Plate 25, Figures 69, 70 


Comissia pectinifer A. H. Cuarxk, Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 644 (description; 
Christmas I.); Crinoids of the Indian Ocean, 1912, p. 78 (detailed description; Christmas I.); 
Smiths. Miscell. Coll., vol. 61, No. 15, p. 6 (published reference to the specimen in the British 
Museum; Christmas I., H. M.S. Flying Fish; description); Unstalked Crinoids of the Siboga 
Exped., 1918, p. 19 (in key; range); Journ. Linn. Soc. (Zool.), vol. 36, No. 249, May 3, 1929, 
p. 636 (Flying-fish Cove, Christmas I.). 

Diagnostic features—The cirri are numerous, XXXIV, 14-16 (usually 16), 
14 mm. long; the longest cirrus segment is not more than twice as long as broad. 
The arms are about 90 mm. long; the distal edges of the brachials are rather strongly 
overlapping. The comb on P, is composed of about 25 exceptionally long teeth; 
P, bears a comb of 15-16 teeth, only 9 of its segments not bearing teeth. 

Description.—The centrodorsal is moderately large, with a moderately large flat 
dorsal pole. The cirrus sockets are arranged in 3 closely crowded marginal rows. 

The cirri are XXXIV, 14-16 (usually 16), 14 mm. long. The longer proximal 
segments are nearly twice as long as broad and are slightly constricted centrally. 
The eighth is a transition segment. ‘The 2 segments preceding the penultimate are 
from as broad as long to one-third broader than long. The segments distal to the 
transition segment are very highly polished and bear small dorsal tubercles. 

The 10 arms are about 90 mm. long and resemble those of C. liitkeni. The distal 
ends of the brachials are rather strongly overlapping. The elements of the [Br series 
appear in external view to be united by syzygy. 

The distal intersyzygial interval is usually 3 muscular articulations. 

P, is about 12 mm. long and bears a comb composed of about 25 exceptionally 
long teeth. P, to Py are provided with combs. The comb of P, consists of 15 or 16 
teeth, beyond which extends a toothless tip; only 9 segments of P, are not supplied 
with teeth. 

Notes ——In one of the specimens from the Kei Islands the long and slender arms 
are 100 mm. in length. The centrodorsal is discoidal, with a flat dorsal pole 3.5 mm. 
in diameter. The cirrus sockets are arranged in 2 and a partial third marginal rows. 
The cirri are XXXIII, 14-16, 17 mm. long. The sixth is a transition segment. 
The segments following the transition segment have a very slight pointed subterminal 
dorsal tubercle. The cirri are rather slender. The comb on P, is composed of 29-33 
long narrow teeth. P, has a comb with 25-26 teeth. 
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In the other specimen from the Kei Islands the long and slender arms are 110 
mm. in length. The cirri are XXIII, 15-16, 15 mm. long. 

The specimen from Flying-fish Cove is very small. 

Localities. —Christmas Island, south of the Sunda Straits, between Sumatra 
and Java; H. M.S. Flying Fish [A. H. Clark, 1911, 1913] (1, B. M.). 

Flying-fish Cove, Christmas Island; C. W. Andrews [A. H. Clark, 1929] (1. B.M.). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 24; 100 
meters; hard bottom; April 15, 1922 (2). PI. 25, figs. 69, 70. 

Remarks.—As yet this species is known only from the 4 specimens listed above. 


COMISSIA LITTORALIS A. H. Clark 
Plate 26, Figures 71, 72 


Comissia littoralis A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 18 (description; 

Siboga station 129, reef); Unstalked Crinoids of the Siboga Exped., 1918, p. 19 (in key; range); 

p. 21 (detailed description; with pentacrinoid larvae; station 129); p. 273 (listed); pl. 12, 

figs. 7, 8. 

Diagnostic features —The cirri are XXI-XXII, 16, 10 mm. or 11 mm. long; the 
longest cirrus segment is scarcely, if any, more than twice as long as the proximal 
width. The arms are about 60 mm. long, and are slender. The comb of P, is 
composed of 9-11 teeth. P; and the following pinnules are without combs. 

Description —The centrodorsal is very thin, discoidal, with the broad bare 
dorsal pole flat, from 2.5 mm. to 3 mm. in diameter. The cirrus sockets are arranged 
in a single crowded and more or less irregular row. 

The cirri are XXI-XXII, 16, from 10 mm. to 11 mm. long. The first segment 
is short; the second is about twice as broad as long; the third is about half again as 
long as the proximal width; the fourth is about twice as long as the proximal width, 
or slightly longer; the fifth is about as long as the fourth, or slightly shorter. The 
following segments rapidly decrease in length, becoming after the eighth or ninth 
slightly broader than long. The fifth and following segments have a slight subter- 
minal dorsal tubercle which gradually moves anteriorly, becoming median after the 
ninth. The opposing spine is very small, subterminal. The earlier elongate seg- 
ments are slightly constricted centrally with prominent ends. The distal shorter 
segments are laterally compressed and therefore appear broad in lateral view. 

The ends of the basal rays are visible as small tubercles in the interradial angles 
of the calyx. Very narrow subradial clefts are present. 

The radials are concealed. The IBr, are concealed except in the interradial 
angles, where their lateral edges diverge at an angle of 90°. The IBr» (axillaries) 
are almost triangular, twice as broad as long, with the lateral edges very short and 
making an obtuse angle with those of the IBr,. The division series and arm bases, 
which are quite without synarthrial or articular tubercles, extend outward at right 
angles to the dorsoventral axis. 

The 10 arms are about 60 mm. long and slender. 

P, is considerably longer and stouter than the succeeding pinnules and bears 


a comb which consists of from 9 to 11 teeth. P; and the following pinnules are 
without combs. 
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Localities —Siboga station 129; anchorage off Kawio and Kamboling Islands, 
Karkaralong group; reef; July 22-23, 1899 [A. H. Clark, 1912, 1918] (2, with penta- 
crinoids, U.S.N.M., E. 395; Amsterdam Mus.). PI. 26, figs. 71, 72. 

Dr. Th. Mortensen’s Pacific expedition, 1914-1916; Port Galera, Mindoro, 
Philippines; February 3, 1914 (1). 

Remarks—The pentacrinoids found on the specimens collected by the Siboga 
were described in volume 1, part 2, page 513. 


COMISSIA CHADWICKI A. H. Clark 
Plate 65, fig. 185 


Actinometra parvicirra (part) CHapwick, in Herdman, Report Ceylon Pearl Oyster Fisheries, 
pt. 2, suppl. rep. 11, 1904, p. 158 (station XLI); plate, figs. 13, 14. 

Comissia, sp. A. H. Cuark, Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 645 (10-armed speci- 
men of Comanthus parvicirra figured by Chadwick is a species of Comissia; Ceylon, about 
100 fathoms; Crinoids of the Indian Ocean, 1912, p. 40 (identification of Chadwick’s record) ; 
p. 78 (synonymy; description, from Chadwick.) 

Comissia chadwicki A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 19 (compared with 
C. parvula; no description); Crinoids of the Indian Ocean, 1912, p. 313 (detailed description 
of a specimen; identification of Chadwick’s record; northeast corner of Ceylon, 28 fathoms) ; 
Unstalked Crinoids of the Siboga Exped., 1918, p. 19 (in key; range). 

Diagnostic features.—The cirri are XXIV, 11-14, 10 mm. long; the longest cirrus 
segments are from two to two and one-half times as long as the proximal width. 
The rather slender arms are about 60 mm. long. The terminal comb on P, has 
26-28 teeth. 

Description —The centrodorsal is thin discoidal with a large flat dorsal pole 
3.5 mm. in diameter slightly excavated in the center. The cirrus sockets are arranged 
in a single irregular marginal row. 

The cirri are XXIV, 12-14,10 mm. long. The fourth and fifth segments are the 
longest, from two to two and one-half times as long as broad proximally. The sixth 
and following segments bear minute subterminal dorsal spines. 

The radials are concealed by the centrodorsal. The IBr series are very widely 
separated laterally. 

The 10 arms are about 60 mm. long and resemble those of C. hispida, but are a 
trifle more slender. 

The terminal combs on the lower pinnules appear to have 26 or 28 teeth. 

Notes—The preceding description was drawn up from the specimen from 
Investigator station 175. According to Chadwick’s figure the centrodorsal in his 
specimen is discoidal, broad and flat, with the cirri arranged in a single somewhat 
irregular marginal row. The cirri are XVIII, 11, with the fourth segment the 
longest, not quite three times as long as broad. He describes and figures the disk 
as covered with minute scalelike plates. 

Localities —Ceylon Pearl Oyster Fisheries station XLI; south of Galle, Ceylon, 
about 12 miles from land; depth, along the 183 meter line; bottom composed of 
masses of calcareous branched and ramifying foraminiferal tubes; 1902 [Chadwick, 
1904; A. H. Clark, 1911, 1912, 1918). 

97298—31—_18 
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Investigator station 175; off the northeast coast of Ceylon (lat. 8° 51’ 30” N., 
long. 81° 11’ 52’’ E.); 51 meters; sand, shells, and stones; April 20, 1894 [A. H. Clark, 
1912] (1,1. M.). PI. 65, fig. 185. 

Remarks—Among the specimens recorded under the name of Actinometra 
parvicirra from Ceylon in 1904 by Mr. Herbert C. Chadwick was a 10-armed indi- 
vidual. He noted that in the form and disposition of the elements of the IBr series 
this differed markedly from the other specimens in the collection and also from those 
figured by Carpenter. Of this specimen he gave a figure of the dorsal aspect and 
another of the disk. 

I recognized this specimen as in reality representing a species of Comissia, and 
referred it to that genus in 1911. 

A similar specimen was found in the Investigator collection, and this I described 
in 1912 under the name of Comissia chadwicki. 

COMISSIA HISPIDA A. H. Clark 
Plate 29, Figure 83 
Comissia hispida A. H. Cuarx, Proc. U. 8S. Nat. Mus., vol. 39, 1911, p. 531 (description; Albatross 
station 5431); Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 645 (listed, with habitat); 

Proce. Biol. Soc. Washington, vol. 25, 1912, p. 19 (compared with C. parvula); p. 20 (brachials 

compared with those of C. spinosissima) ; Crinoids of the Indian Ocean, 1912, p. 77 (synonymy; 

locality); Unstalked Crinoids of the Siboga Exped., 1918, p. 19 (in key; range); p. 20 (descrip- 
tion; station 260); p. 275 (listed). 

Diagnostic features —The cirri are XXII, 9-10, 8 mm. long; the longest cirrus 
segment is about four times as long as broad, and the distal segments are about as 
long as broad. The arms are probably about 60 mm. long. The IBr; are from six 
to eight times as broad as long, but the axillaries are not greatly broader than long. 
P, is from 12 to 14 mm. long and bears a comb composed of 15-17 long curved teeth 
which are basally very close together. Combs occur to and including Px. 

Description.—The centrodorsal is thin discoidal with the dorsal pole flat, 3.5 
mm. in diameter. The cirrus sockets are arranged in a single fairly regular mar- 
ginal row. 

The cirri are XXII, 9-10,8 mm. long. The first segment is very short, the second 
is about twice as broad as long, and the third is the longest, about four times as long 
as the proximal width, and is a transition segment. The following segment is about 
twice as long as broad, and the remainder are about as long as broad. The second 
segment has both ends somewhat expanded. The third has the distal end somewhat 
expanded, but this feature dies away on the succeeding segments. The segments as 
far as the third are well rounded in cross section, but those following are laterally 
flattened, so that they appear considerably broader in lateral view. The fourth and 
following have small subterminal dorsal tubercles. 

The mouth is subcentral and the anal tube submarginal. 

The ends of the basal rays are visible as small tubercles in the interradial angles 
of the calyx. 

The radials are concealed by the centrodorsal in the median line, but are visible 
interradially as broad low tubercles. The IBr,; are exceedingly short, from six to 
eight times as broad as long. The IBr (axillaries) are triangular, not greatly broader 
than long, with the anterior angle acute and somewhat produced. 
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The 10 arms are probably about 60 mm. long, and resemble those of Comissia 
liitkeni. The lower brachials are triangular and about as long as broad. The arms 
increase slightly in width up to the twelfth or fourteenth brachials, from this point 
slowly tapering distally. 

The distal intersyzygial interval is 3 muscular articulations. 

P, is from 12 to 14 mm. long, very slender, and composed of 40 segments. The 
terminal comb is composed of 15-17 long curved teeth which are set very close together 
basally. P, is 12 mm. long and resembles P,; its comb has 14 teeth. P; is 9 mm 
long and resembles P,. P,; is 8 mm. long, with a comb of 14 teeth. P; is 7.5 mm. 
long, with a similar comb. P, is somewhat stouter than the preceding pinnules, 5 
mm. long, with a rudimentary comb. The following pinnules resemble P,, but are 
without combs. The distal pinnules are slender, 9 mm. long. 

Notes.—In the specimen collected by the Siboga the arms are about 60 mm. 
long. The dorsal pole of the centrodorsal is 2.5 mm. in diameter. The cirri are XIII, 
10-11 (usually 10), 8 mm. long; the longest cirrus segments are very slightly less 
elongate than in the type specimen, but I can find no other differences. 

Localities —Albatross station 5431; in the vicinity of eastern Palawan; Coran- 
dagos Island (N. W.) bearing N. 28° E., 4.8 miles distant (lat. 10° 38’ 45’’ N., long. 
120° 12’ 45’’ E.); 93 meters; sand; April 8, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 
27485). Pl. 29, fig. 83. 

Siboga station 260; 2.3 miles N. 63° W. from the north point of Nuhu Jaan, Kei 
Islands (lat. 5° 36’ 30’’ S., long. 132° 55’ 12’’ E.); 90 meters; sand, coral, and shells; 
December 16, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Geographical range-—From Palawan southward to the Kei Islands. 

Bathymetrical range—From 90 to 93 meters. 

Remarks.—This species is only known from 2 specimens, one collected by the 
Albatross, the other by the Siboga. 

COMISSIA SPINOSISSIMA A. H. Clark 
Plate 27, Figures 73, 74 


Comissia spinosissima A. H. Cuarxk, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 20 (description; 
Siboga station 305); Unstalked Crinoids of the Siboga Exped., 1918, p. 20 (in key; range); 
p- 21 (detailed description; station 305); p. 276 (listed); pl. 13, figs. 12, 18.—Guistin, Vidensk. 
Medd. fra Dansk naturh. Foren., vol. 83, 1927, p. 8 (Mortensen’s stations 7, 8, 9; notes; parvula 
from Bock’s station 8 also this species); figs. 8, 4, p. 15. 

Comissia parvula (part) GisL&N, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, 
p. 23 (Bock’s station 8). 

Comissia ef. spinosissima GisuiN, Zool. Bidrag frin Uppsala, vol. 9, 1924, fig. 94, p. 87 (synarthrial 
face). 

oeacdee sp. GisLtiNn, Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 89 (synarthries). 
Diagnostic features —The cirri are XX—XXX, 9-12 (usually 10-11), from 7 to 

9 mm. long, small and slender, with the distal edges of the short distal segments 

rather strongly produced; the longest cirrus segment is about four times as long as 

the median width; the earlier cirrus segments have much swollen ends. The arms 

are from 40 to 45 mm. long. The elements of the division series and the brachials 

have their distal borders armed with very long fine spines. The comb on P, consists 

of 8-10 large teeth. P, does not bear a comb. 
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Description —The centrodorsal is large, thin discoidal, with the dorsal pole flat, 
regularly pentagonal, 2 mm. in diameter. 

The cirri are XXX, 10-11, 8 mm. long, smal] and slender, with the distal edges 
of the short distal segments rather strongly produced. The first segment is very 
short, the second is twice as long as the expanded ends, and the third is the longest, 
about four times as long as the median diameter. The fourth is nearly as long as the 
third, but has the distal end more expanded. The fifth is twice as long as its expanded 
distal end. The following segments gradually decrease in length so that the ante- 
penultimate is about as long as broad. The second and third segments have both 
the proximal and distal ends considerably enlarged, slender, and broadly oval in cross 
section. The fourth has the proximal end only very slightly enlarged, but gradually 
expanding from the middle to the distal edge, which is produced and overlaps the 
base of the succeeding segment. The following segments gradually increase in lateral 
diameter, the enlargement of the distal ends gradually decreasing in extent. The 
fifth and following segments have slight subterminal tubercles. The opposing spine 
is terminal, minute, but larger than the tubercle on the preceding segment. The 
terminal claw is nearly twice as long as the penultimate segment and is strongly 
curved. 

The radials are concealed in the median line, but are slightly visible in the inter- 
radial angles. The IBr, are very short, oblong, five or six times as broad as long, very 
closely united with the IBr, (axillary), which is triangular, twice as broad as long. 

Arms 10,45 mm.long. The brachials resemble those of C. hispida. The ossicles 
of the division series and brachials have their distal borders armed with very long 
fine spines. : 

The segments of the pinnules are exceedingly spinous, the third with a slight, 
very spinous carination. 

Notes.—In the specimen from Dr. Sixten Bock’s station 8 the cirri are about XX, 
12-13, from 5 to 5.5 mm. long. The second segment is twice as long as broad, the 
third is three times as long as broad, the fourth is twice as long as broad, and the 
antepenultimate is a little longer than broad. Some of the apical cirri are very small, 
only 2mm. long with 9 segments. In these the antepenultimate segment is half again 
as long as broad. 

The IBr, is five times as broad as long. The IBr, (axillary) is triangular, twice 
as broad as long. 

The 10 arms are between 15 and 20 mm. in length. The first brachial is three 
times as broad as long. The second brachial is three times as broad as the outer, 
and five times as broad as the inner length. 

The intersyzygial interval is 3 muscular articulations. 

P, is 5 mm. long and is composed of about 24 segments, of which 10 bear teeth 
and take part in the formation of the comb. P3 is 3.5 mm. long with 17 segments, 
of which 8 bear teeth. Combs are found only on P;, P:, and P;. Py is 3.5 mm. long 
with 11 segments. The pinnule segments are stout, smooth, and somewhat swollen. 

In the specimen from Mortensen’s station 7 the centrodorsal is strongly flattened, 
2.5 mm. in diameter. The cirri are XXIV, 12-13, from 6 to 7 mm. in length, in an 
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almost single row. The second and third segments are the longest, three and a half 
times the median width. The fourth segment is three times the median width. 

The 10 arms are all broken. The distal edge of the brachials is finely spinous, 
“besides, here and there, small, not calcified processes giving the arms a slightly 
fluffy appearance.” 

P, to P; are provided with combs. P, is 4.5 mm. long with 22-24 segments, 8 
of which bear teeth of large size. P, is about 3 mm. long, composed of 12 segments, 
without a comb, and bearing the first gonad. The pinnule segments are expanded 
at the ends and spiny. The disk is 3 mm. in diameter. The mouth is central. 

In the specimen from Mortensen’s station 8 the centrodorsal is 1.7 mm. in diam- 
eter. The cirri are XXVI, 9-11, about 3 mm. long, arranged in a partly double row. 
The 10 arms are all broken. The spinosity is rather poorly developed. P, bears a 
comb composed of 8-10 teeth. Py, is without a comb. The disk is 2.5 mm. in 
diameter. _The mouth is central. 

In one of the 3 specimens from Mortensen’s station 9 the centrodorsal is 2.5 mm. 
in diameter. The cirri are about XXV, 10-12, from 5 to 6 mm. in length. The 
second cirrus segment is from half again to twice as long as the median width. The 
third is three times as long as broad. The 10 arms are all broken. P,; to P3 bear 
combs. P, bears alarge gonad. The pinnule bases are slightly notched and spinous. 
This individual is smoother than that from Mortensen’s station 7, but distinctly 
more spiny than C. parvula. 

A second specimen from Mortensen’s station 9 has the centrodorsal 2.2 mm. in 
diameter. The cirri are about XX, 11-12, 6 mm. long. The 10 arms are probably 
about 40 mm. long. P, to Ps bear combs. 

The third specimen from Mortensen’s station 9 has the cirri about XXII, 12, 
7.2 mm. long. P, to P3; bear combs. 

Localities —Dr. Sixten Bock’s station 8; off the Goto Islands, Korean Straits; 
210 meters; temperature 13.7° C.; April 14, 1914 [Gislén, 1922, 1927]. 

Dr. Th. Mortensen’s station 8; southwest of the Goto Islands (lat. 32° 49’ N., 
long. 128° 14’ E.); 210 meters; sand; May 14, 1914 [Gislén, 1927]. 

Dr. Th. Mortensen’s station 7; southwest of the Goto Islands (lat. 32° 17’ N., 
long. 128° 11’ E.); 201 meters; sand; May 14, 1914 [Gislén, 1927]. 

Dr. Th. Mortensen’s station 9; southwest of the Goto Islands (lat. 32° 15’ N., 
long. 128° 12’ E.); 164 meters; hard bottom; May 15, 1914 [Gislén, 1927]. 

Siboga station 305; Solor Strait, east of Flores; mid-channel, off Kampong 
Menanga; 113 meters; stony bottom; February 8, 1900 [A. H. Clark, 1912, 1918] (2, 
U.S.N.M., E. 411; Amsterdam Mus.). PI. 27, figs. 73, 74. 

Geographical range—From the Korean Straits southward to the Lesser Sunda 
Islands. 

Bathymetrical range-—From 113 to 210 meters; the average of 5 records is 179 
meters. 

Thermal range-—One record, 13.7° C. 

Remarks. —Gislén says that evidently this species is very closely related to C. 
hispida as well as to C. parvula. From the former the specimens which he was able 
to examine differ by having combs only on P, to Ps, C. hispida having combs on P, 
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to Ps. From C. parvula it differs in its more spinous brachials and pinnule segments, 
somewhat greater slenderness, especially of the cirri, and in having the second cirrus 
segment usually slightly longer, this feature being particularly distinct in the long- 
est ventral cirri. 

History.—This species was originally described from a specimen from the Siboga 
collection in 1912. A more detailed description, with figures, was published in 1918, 
when a second specimen smaller than the type, but otherwise resembling it, was also 
recorded. 

In 1922 Dr. Torsten Gislén recorded Comissia parvula from a number of locali- 
ties off southwestern Japan, where it had been secured by Dr. Sixten Bock in 1914. 
In 1924 he referred to one of Bock’s specimens as ‘‘Comissia ef. spinosissima,” and in 
1927 he recorded C. spinosissima from 3 of Dr. Th. Mortensen’s stations southwest 
of the Goto Islands, and also mentioned that the specimen from Bock’s station 8 
originally referred to C. parvula should have been referred to this species. 


COMISSIA PARVULA A. H. Clark 
Plate 28, Figure 77 


Comissia parvula A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 19 (description; 

East Indies; Siboga); Unstalked Crinoids of the Siboga Exped., 1918, p. 20 (in key; range); 

p. 23 (detailed description; stations 95, 105, 294, 302; no locality; also Albatross stations 5162, 

5629) ; pp. 272, 273, 275, 276 (listed) ; pl. 13, fig. 9-—GisLtin, Nova Acta reg. Soc. sci. Upsalien- 

sis, ser. 4, vol. 5, No. 6, 1922, p. 4 (209-728 m.); p. 5 (Sagami Bay); p. 6 (Kiu-Shiu and the 

Goto Is.; previous records); p. 23 (Bock’s stations 4, 8, 36, 37; description of specimens); figs. 

12-14, p. 28; Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 41 (details of arms). 

Diagnostic features —The cirri are XX—X XIII, 9-13 (usually 11), from 7 to 9 
mm. long; the longest cirrus segment is three times as long as broad. The arms are 
from 45 to 50 mm. (but seldom over 45 mm.) in length. The edges of the elements 
of the division series are smooth and not produced. The distal edges of the brachials 
and pinnule segments are not unusually spinous. The comb on P, is composed of 9 
teeth, which are about as high as the width of the segments bearing them. P, does 
not bear a comb. 

Description —The centrodorsal is large, discoidal, with the dorsal pole flat and 
from 2 to 2.56 mm. in diameter. The cirrus sockets are arranged in 2 marginal rows. 

The cirri are XX—XXIII, 9-13 (usually 11), from 7 to 9 mm. long, resembling 
those of C. hispida but slightly more slender. 

The 10 arms are 45 mm. long, and slender. 

Notes.—The specimens from Siboga station 302 have 9-11 cirrus segments and 
resemble the following. 

The specimens from Siboga station 294 have the cirri with 10 segments, 6 mm. 
long; the arms are 45 mm. long, 

In the specimen from the Danish expedition to the Kei Islands station 4 the 
centrodorsal is discoidal, very thin, the almost flat dorsal pole with a slight very 
broadly conical elevation in the center. The cirrus sockets are arranged in 3 closely 
crowded and very irregular marginal rows, of which the innermost, due to the strongly 
sloping sides of the centrodorsal, seems to be situated on the dorsal surface. 

The cirri are numerous, XX XIII, 12-13, rather slender, 10 mm. long. The first 
segment is twice as broad as long, the second is two and one-half or three times as 
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long as the median width, and the third is a transition segment, five or six times as 
long as the median width; the following segments rapidly decrease in length so that 
the 4 or 5 before the penultimate are from one-third to one-half again as long as 
broad and the penultimate is about as long as broad. The elongate earlier segments 
have rather strongly concave profiles. The third segment has the dorsal portion of 
the distal edge slightly produced and armed with very fine spines. This production 
narrows on the succeeding segments so that the last 3 or 4 before the penultimate 
have a very slight subterminal dorsal tubercle. The opposing spine is very small, 
though sharp, median or subterminal. The terminal claw is somewhat longer than 
the penultimate segment, slender, and less strongly curved distally than proximally. 

The ovaries are enormously swollen and contain mature, or nearly mature, eggs. 
The 3 specimens from station 46 are small. 

The example from Siboga station 95 has the cirri about XX, 11, 7 mm. long. 
The dorsal pole of the centrodorsal is 2 mm. in diameter. 

The largest individual from Siboga station 105 has the cirri XXII, 10-11, 7 mm. 
long. The dorsal pole of the centrodorsal is 2.5 mm. in diameter. The ovaries 
contain mature, or almost mature, eggs. The other 4 specimens are very small. 

The Siboga specimen with the label illegible has the cirri XXIII, 11-13, 9 mm. 
long. The dorsal pole of the centrodorsal is flat, 2 mm. in diameter. The arms are 
45 mm. long. Ripe eggs are present in the ovaries. 

The specimen from Bock’s station 37 has the centrodorsal discoidal, 2.5 mm. in 
diameter, the dorsal pole being 1.5 mm. in diameter. 

The cirri are arranged in one and a partial second marginal row. 

The cirri are X XI, 10-13, from 6.5 mm. to8 mm. in length. The first segment is 
broader than long (as shown in Gislén’s figure), the second is half again as long as 
broad, and the third is the longest and most slender, 3 times as long as broad. The 
fifth and following segments are shorter and somewhat broader in lateral view, half 
again as long as broad (the figure shows them about as long as broad). From about 
the fifth segment onward small dorsal tubercles are developed. The antepenultimate 
segment is about one-fifth again as long as broad. The opposing spine js inconspicuous. 
The terminal claw is curved, pointed, and somewhat longer than the penultimate 
segment. 

The radials are concealed. The IBr, are visible as narrow bands about six 
times as broad as long. The IBr, (axillaries) are low pentagonal or triangular, twice 
as broad as long. 

The 10 arms are from 45 to 50 mm. in length. The first brachials are almost 
wholly free interiorly. The second brachials are about twice as long exteriorly as 
interiorly. After the seventh or eighth brachial the articulations become oblique. 
The width of the brachials in the middle of the arms is about 1mm. They are about 
as broad as the greater length. The distal brachials are smooth and not overlapping. 
There are 15 brachials for each 10 mm. of arm length, or 11 if the syzygial pairs are 
counted as single units. 

Syzygies occur between brachials 3+4, 11+12, 14+15, 18+19, 22+23, and 
distally at intervals of 2 or 3 muscular articulations. 
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P,; is 7 mm. long with about 30 segments, of which 9 or 10 are involved in the 
formation of the comb and bear teeth which in height are about equal to the width 
of the segments bearing them. P, is 6 mm. long with about 26 segments, of which 9 
bear teeth. P, is 4.5 mm. long with about 25 segments, 9 of which bear teeth, and 
a gonad as far as the fourth segment. The combs are confined to P;, P2:, and Ps. 
Ps is 4.2 mm. long with 13 segments, of which the 3 or 4 last bear dorsal processes. 
The pinnule segments are broad and stout, and the most proximal are notched on 
the distal side and somewhat widened in the distal part. The distal pinnules are 
5.5 mm. long with 17 segments. The lower portion of the pinnules from P, to Py is 
swollen through the ripening of the gonads. 

The disk is smooth, 5.5 mm. in diameter. The mouth is central. 

The specimen from Bock’s station 36 has the centrodorsal 2.5 mm. in diameter, 
with the bare dorsal pole 1.5 mm. in diameter. 

The cirri are XXII, 12, 5 mm. long (only one complete cirrus remaining); they 
are arranged in a single row on the centrodorsal. The third cirrus segment is the 
longest, three and one-half times as long as broad. The distal segments are short 
and laterally compressed. The antepenultimate segment is a little longer than broad. 

The radials are visible only as small triangles in the interradial angles. The 
IBr; are very short, eight times as broad as long, basally united. The IBr, (axil- 
laries) are low triangular, three times as broad as long. There is a slight synarthrial 
tubercle on the articulation between the elements of the IBr series. 

The 10 arms, all of which are broken, are about 25 mm. long; they are smooth 
dorsally. 

The distal intersyzygial interval is 3 muscular articulations. 

P, is about 4.5 mm. long with 26 segments, of which 9 bear teeth. P, is about 
3.5 mm. long with about 22 segments, of which 8 bear teeth. P is similar, 3 mm. 
long. Combs are confined to P,, P2, and P;. The distal pinnules have 13 segments. 

The disk is 3 mm. in diameter. 

The specimen from Bock’s station 4 resembles that from Bock’s station 37. 
It was found within a calcareous sponge. The cirri are 5.5 mm. long with 12 seg- 
ments, of which the antepenultimate is as long as broad. The arms are about 30 
mm. in length. P,, Ps, and P; bear combs. 

Localities.—Siboga station 302; near Rotti, southwest of Timor (lat. 10° 27’ 54’’ 
S., long. 123° 28’ 42’’ E.), 216 meters; sand and coral sand; February 2, 1900 [A. H. 
Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 294; south of western Timor (lat. 10° 12’ 12’’ S., long. 124° 27’ 
18’’ E.); 73 meters; soft mud with very fine sand; January 23, 1900 [A. H. Clark, 
1918] (2, Amsterdam Mus.). 

Danish Expedition to the Kei Islands; Dr. Th. Mortensen; station 4; 250 meters; 
sand; April 3, 1922 (1); station 46; 250 meters; mud; May 2, 1922 (8). 

Albatross station 5629; Patiente Strait, between Halmahera and Batjan, Moluc- 
cas; Doworra Island (S.) bearing 8. 62° W., 6 miles distant (lat. 0° 50’ 00’ S., long. 
128° 12’ 00’ E.); 375 meters; temperature 28.34° C.; coral sand; December 2, 1909 
[A. H. Clark, 1918] (1, U.S.N.M., 36019). 

Albatross station 5162; Tawi Tawi group, Sulu (Jolo) Archipelago; Tinagta 
Island (S.) bearing N. 71° W., 5.4 miles distant (lat. 5° 10’ 00’’ N., long. 119° 47’ 
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30’’ E.); 420 meters; temperature 27.78° C.; coarse sand and broken shells; February 
22, 1908 [A. H. Clark, 1918] (1, U.S.N.M., 36003). 

Siboga station 95; north of the Tawi Tawi group, Sulu Archipelago (lat. 5° 43/ 
30’’ N., long. 119° 40’ 00’” E.); 522 meters; stony bottom; June 26, 1899 [A. H. 
Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 105; Sulu Archipelago (lat. 6° 08’ 00’’ N., long. 121° 19’ 00’’ E.); 
275 meters; coral bottom; July 4, 1899 [A. H. Clark, 1918] (5, U.S.N.M., E. 410; 
Amsterdam Mus.). 

Siboga; East Indies [A. H. Clark, 1912, 1918] (1, Amsterdam Mus.). Pl. 28, 
fig. 77. 

Dr. Sixten Bock’s station 37; off Okinose, Sagami Bay, Japan; 731 meters; 
July 8, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 36; Sagami Bay, Japan, directly off shore from Misaki; 
366 meters; July 1, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 4; the Metacrinus shoal off Misaki, Japan; 274 meters; 
May 5, 1914 [Gislén, 1922]. 

Erroneous locality.—Dr. Sixten Bock’s station 8; Korean Straits, off the Goto 
Islands; 210 meters; temperature 13.7° C.; May 14, 1914 [Gislén, 1922, 1927]. Gislén 
redetermined the specimen from this station as C. spinosissima. 

Geographical range-—From the Lesser Sunda Islands and the Moluccas north- 
ward to southern Japan. 

Bathymetrical range—From 73 to 731 meters; the average of 9 records is 358 
meters. 

Thermal range.—Two records, 27.78° C. and 28.34° C. 

Remarks.—This species is closely related to C. hispida, but it is a smaller, more 
delicate, and more slender form. The cirri, while resembling in structure those of 
C. hispida, are usually arranged in 2 rows instead of in a single row on the centro- 
dorsal, and are more slender and more numerous. 

From C. chadwicki, which also possesses the same type of centrodorsal and of 
cirrus structure, it differs in having fewer cirrus segments and a smaller centrodorsal, 
on which the cirri are arranged in two rows instead of in a single irregular row. 

History —This species was originally described in 1912 from specimens secured 
by the Siboga. A more detailed account, with a figure, was published in 1918, when 
it was recorded from 4 Siboga and 2 Albatross stations. 

Dr. Torsten Gislén recognized it among the specimens collected by Dr. Sixten 
Bock off southern and southwestern Japan in 1914 and published an account of these 
in 1922. In 1924 he published some additional notes on the arm structure. 

COMISSIA GRACILIPES A. H. Clark 
Plate 28, Figures 75, 76 
Comissia gracilipes A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 19 (description; 

Siboga station 267); Unstalked Crinoids of the Siboga Exped., 1918, p. 20 (in key; range); p. 22 

(detailed description; stations 266, 267); p. 275 (listed); pl. 13, figs. 10, 11—Guistin, Nova 

Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 4 (728 m.); p. 5 (Sagami Bay); 

p. 7 (previous records); p. 24 (Bock’s station 35; description); figs. 15-17, p. 28. 
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Diagnostic features—The cirri are XVIII-XX, 9-12 (usually 9), from 4 to 
6 mm. in length; the longest cirrus segment is three times as long as the width of its 
proximal end, or slightly longer. The arms are from 30 to 40 mm. long and resemble 
those of C. parvula. The comb on P, consists of 9-11 long teeth, which are somewhat 
longer, narrower, and more pointed than the teeth in the combs of C. parvula. Combs 
occur only on P, and P». 

Description —The centrodorsal is large, discoidal, with a broad flat dorsal pole 
2mm. in diameter. The cirrus sockets are arranged in a single very closely crowded 
marginal row. 

The cirri are lacking in the type specimen; in a smaller specimen from the same 
locality the cirri are XX, in one and a partial second marginal row, the latter appar- 
ently undergoing suppression; there are also traces of the sockets of a third row. The 
cirri have 9 segments, and are from 4 to 4.5 mm. long. The first segment is nearly 
or quite twice as broad as long, the second is slightly longer than broad, the third is 
about three times as long as the diameter of the proximal end, and the fourth slightly 
longer. The fifth is about as long as the third, the sixth is about twice as long as the 
diameter of the distal end, and the seventh is slightly shorter. The antepenultimate 
is half again as long as broad, and the penultimate is about as long as broad. The 
longer earlier segments are slightly constricted centrally with expanded ends. The 
dorsal processes on the outer segments are almost obsolete. 

Arms 10, from 30 to 35 mm. long, resembling those of C. parvula. P, is 7 mm. 
long, bearing a terminal comb consisting of 11 long teeth. 

The mouth is central or subcentral, and the anal tube is marginal or submarginal. 

Notes.—The type specimen is the larger of the 2 individuals from Siboga station 
267. 

The largest of the 6 examples from Siboga station 266 has the arms 40 mm. 
long; the cirri have been lost. 

In one of the 2 specimens from Bock’s station 35 the centrodorsal is 2 mm. in 
diameter, with the bare dorsal pole 1.3 mm. in diameter. The cirri are arranged in 
a single row. 

The cirri are XVIII, 9-12, from 4 to 6 mm. in length. The third segment is 
three times as long as broad, and the fourth, which is a transition segment, is twice 
as long as broad. The antepenultimate segment is half again as long as broad. 

The radials and the [Br, are almost completely concealed by the centrodorsal. 
The IBr, (axillaries) are triangular, three times as broad as long. 

The 10 arms are 35 mm. in length. The first brachials are four times as broad 
as long, interiorly united, very closely articulated with the second brachials which 
are twice as broad as long exteriorly. The width of the brachials in the middle of 
the arms is 0.6 mm.; there are 16 brachials for each 10 mm., or 12 if the syzygial pairs 
are counted as single units. The longer side of the distal brachials is one-third 
greater than the length. 

P, is 5 mm. long with 25-27 segments, of which 9-11 bear teeth and are involved 
in the formation of the terminal comb. P, is composed of 23 segments, of which 11 
bear teeth. The teeth are somewhat longer, narrower, and more pointed than the 
teeth in the combs of C. parvula. P, is 3 mm. long with 16 segments, without a comb. 
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P,; and the pinnules succeeding have swollen pinnule bases. The distal pinnules are 
from 4 mm. to 5 mm. in length and have 13-15 segments, which are twice as long as 
broad, with expanded articulations. 

The disk is 3.5 mm. in diameter. 

In the second specimen from Bock’s station 35 the centrodorsal is 1.8 mm. in 
diameter. 

The cirri are about XX, 9, 4 mm. long; only a single cirrus remains. The 
antepenultimate segment is half again as long as broad. 

The radials are concealed. The IBr, are only visible at the margin of the centro- 
dorsal. The IBr, (axillaries) are from three to four times as broad as long, with 
strongly concave distal sides. 

The 10 arms were probably about 15 mm. long. The arms are rather smooth. 

The intersyzygial interval is 3 muscular articulations. 

P, is 4 mm. long with 26 segments of which 9 bear teeth. P, is 3 mm. long with 
about 22 segments, of which 7 or 8 bear teeth. Only P,; and P, bear combs. P,; is 
2.5 mm. long with 10-12 segments. 

The disk is 2.5 mm. in diameter. 

Localities —Siboga station 266; near the Kei Islands (lat. 5° 56’ 30’ S., long. 
132° 47’ 42’’ E.); 595 meters; gray mud with coral and stones; December 19, 1899 
[A. H. Clark, 1918] (6, U.S.N.M., E. 409; Amsterdam Mus.). 

Siboga station 267; near the Kei Islands (lat. 5° 54’ 00’ S., long. 132° 56’ 42’” 
E.); 984 meters; gray mud with a brown upper layer; December 20, 1899 [A. H. Clark, 
1912, 1918] (2, Amsterdam Mus.). Pl. 28, figs. 75, 76. 

Dr. Sixten Bock’s station 35; off Okinose, Sagami Bay, Japan; 731 meters; 
June 28, 1914 [Gislén, 1922]. 

Geographical range —From the Kei Islands northward to southern Japan. 

Bathymetrical range —From 595 to 984 meters. 

Remarks.—After a detailed study of material from southern Japan, Gislén came 
to the conclusion that although C. gracilipes is rather closely related to C. parvula 
it can scarcely turn out to be a young form of the latter. One of his specimens of 
C. gracilipes was mature, with well-developed genital glands, and in this the centro- 
dorsal conceals more of the [Br series than is the case in C. parvula. 

He noted that the specimens of C. gracilipes.are of more slender habit than those 
of C. parvula and have more spiny distal pinnules. 

History —This species was originally described in 1912 from a specimen from 
Siboga station 267. It was redescribed and figured, and recorded from station 266 
in 1918. In 1922 Dr. Torsten Gislén recorded and described 2 specimens which had 
been dredged by Dr. Sixten Bock in Sagami Bay, Japan. 


COMISSIA HARTMEYERI A. H. Clark 
Plate 28, Figures 78, 79; Plate 29, Figures 80-82 


Comanthus (?parvicirra) A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 8 (possibly occurs 
on the northeast coast of Africa; refers in reality to Comissia hartmeyeri). 

?Comanthus (Validia) parvicirra A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 40, 1911, pp. 18, 19 
(specimens from the Red Sea possibly this species); vol. 43, 1912, p. 385 (these identified as 
Comissia hartmeyert). 
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Comissia hartmeyeri A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 43, 1912, p. 381 (cotype from Eig 
[Erg] Tor, Gulf of Suez, in U.S.N.M.); p. 385 (identity of previous record); p. 386 (detailed 
description; locality); Crinoids of the Indian Ocean, 1912, p. 314 (detailed description; Eig 
[Erg] Tor)—Harrmeyer, Mitt. zool. Mus. Berlin, vol. 8, Heft 2, 1916, p. 233 (Erg Tor, 
No. 5601).—A. H. Cuark, Unstalked Crinoids of the Siboga Exped., 1918, p. 20 (in key; range)’ 
Diagnostic features —The cirri are usually about X, 12-13, usually about 5 mm. 

long; the longest cirrus segment is from three and one-half to four times as long as 

the median width. The arms are slender, from 30 mm. to 39 mm. in length; the 
brachials, which are relatively long, have strongly produced and overlapping spinous 
distal ends. 

Description.—The centrodorsal is thin discoidal, with the dorsal pole flat, about 
1 mm. in diameter. 

The cirri are VIII-XIV (usually about X), 10-13 (usually 12 or 13), from 4.5 
mm. to 6 mm. (usually about 5 mm.) long. The first segment is short, the second 
is about as long as broad, the third is from two to three times as long as its median 
width, and the fourth is the longest, from three and one-half to four times as long as 
the median width. The fifth segment is not quite so long as the fourth, and the 
following segments rapidly decrease in length, so that the ninth and following are 
about as long as broad. The fifth is a transition segment. The longer proximal 
segments are oval in cross section and are strongly constricted centrally, but the 
short distal segments have straight sides and are strongly compressed laterally, 
appearing therefore broad in lateral view. The transition and following segments 
have the distal dorsal edge everted, forming a minute sharp tubercle in lateral view 
which is at first subterminal but becomes median on the antepenultimate. The 
opposing spine is represented by a minute median tubercle which is only slightly 
larger than the tubercle on the preceding segment. The terminal claw is slightly 
longer than the penultimate segment, rather stout, and strongly curved, more so 
basally than distally. 

The radials are even with the edge of the centrodorsal in the median line, but 
extend upward interradially and entirely separate the bases of the IBr;. The IBr 
series are widely separated, their sides making nearly a right angle with the sides of 
the adjacent IBr series. The union of the elements of the IBr series is very close, 
appearing almost like a syzygy in external view. 

The 10 slender arms are from 30 mm. to39mm. long. The brachials, which are 
proportionately long, have strongly produced and overlapping spinous distal ends. 

The mouth is marginal and the anal tube subcentral. The anal area is completely 
covered with small thin calcareous plates. 

Notes.—The type material consists of 8 specimens, 3 of which are now in the 
National Museum. 

In the example which was selected as the type specimen the cirri are LX, 11-13, 
5mm. to6mm.long. The arms are 30mm. long. Syzygies occur between brachials 
3+4, 10+11, or 11+12 (usually the latter), and 14+15 to 17+18, and distally at 
intervals of 3, more rarely 2, muscular articulations. 

Another specimen has the cirri VIII, 10, 4.5 mm. long. The arms are 33 mm. long. 

A third specimen has the cirri XIV, 11-12 (usually the latter), 5 mm. long, and 
the arms 39 mm. long. 
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A fourth has the cirri [X, 12-13. 

The remaining-4 specimens are similar to these. 

Locality —Erg Tor, Gulf of Suez; Dr. Robert Hartmeyer [A. H. Clark, 1911, 
1912, 1918; Hartmeyer, 1916] (8, and pentacrinoids, U.S.N.M., 34946; Berl. M.). 
Pl. 28, figs. 78, 79; pl. 29, figs. 80-82. 

History —The original specimens of this species I at first (1911) considered as 
immature individuals, possibly of Comathus parvicirra; but in 1912 I described them 
as representing a new species of Comissia. 

The pentacrinoids found with them were mentioned in volume 1, part 2, page 514, 
but not described. : 

COMISSIA IGNOTA A. H. Clark 


Actinometra, sp. nov., BELL, Report Zool. Coll. H. M. S. Alert, 1884, p. 510 (Marie Louise I. and 
Isle des Neufs).—A. H. Cruarx, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 3 (recorded by Bell 
from the Amirante Is.); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 79 (of Bell, 
1884=C. ignota). 

Actinometra pectinata (B. M., MS.) A. H. CuarK, Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 17; 
Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 7. 

Comanthus (Validia) parvicirra A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 19 (Seychelles) ; 
vol. 43, 1912, p. 385 (specimens from the Seychelles identified as Comissza zgnota). 

Comissia ignota A. H. Cuark, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 8 (southeast Africa); p. 17 
(synonymy; description; localities); Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 645 
(listed, with habitat); Proc. U. S. Nat. Mus., vol. 48, 1912, p. 385 (identification of the speci- 
mens from the Seychelles); p. 386 (Seychelles); Crinoids of the Indian Ocean, 1912, p. 78 
(synonymy; locality); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 7 (published reference to 
specimens in the British Museum; localities; 6-rayed specimen); Unstalked Crinoids of the 
Siboga Exped., 1918, p. 20 (in key; range).—GisLin, Nova Acta reg. Soe. sci. Upsaliensis, ser. 4, 
vol. 5, No. 6, 1922, p. 7 (a variety found at the Bonin Is.). 


Diagnostic features —The cirri are XII—XV, usually 10-11, from 4 to 5 mm. 
long; the longest cirrus segment is about three times as long as the median width. 
The arms are slender, from 30 to 35 mm. long, and the brachials have moderately 
produced and spinous distal edges. 

Description—The centrodorsal is discoidal, with a flat dorsal pole from 1.5 to 
2 mm. in diameter. 

The cirri are XII-XV, 9-11 (usually 10-11), from 4 to 5 mm. long. The first 
segment is short, the second is not quite so long as broad, the third is longer, and the 
fourth is the longest, about three times as long as the median width. The sixth and 
following are about as long as broad. The third and fourth are strongly constricted 
centrally. The fifth and following each bear a minute sharp subterminal tubercle. 
The shorter distal segments are somewhat compressed laterally, and hence appear 
comparatively broad in lateral view. The opposing spine is slight and inconspicuous. 

The radials are concealed by the centrodorsal. The IBr, are well separated, the 
interradial angle of separation being about 90°. 

The 10 arms are from 30 to 35 mm. in length, and in general resemble those of 
Leptonemaster venustus, though they are proportionately slightly stouter. The gonads 
are developed on the pinnules. 

Abnormal specimen—One of the individuals collected by H. M.S. Alert at Marie 
Louise Island is 6-rayed. 
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Localities —Alert; Marie Louise Island, Amirante group; 31 meters [Bell, 1884; 
A. H. Clark, 1911, 1912, 1913, 1918] (9, B. M.). 

Alert; Isle des Naules Amirante group; 31 meters; coral (Bell, 1884; A. H. Clark, 
1911, 1912, 1913, 1918] (1, B. M.). 

Seychelles; Professor Brauer [A. H. Clark, 1911, 1912] (1, Berl. M.). 

History—tThe specimens from the Amirante Islands collected by the Alert were 
recorded by Prof. F. Jeffrey Bell in 1884 simply as Actinometra, sp. 

In 1910 I found these determined as Actinometra pectinata, and in 1911 I described 
them as a new species under the name of Comissia tgnots, basing the description on the 
material from Marie Louise Island. 

In an account of the crinoids of Africa published in 1911 I mentioned some 
“immature comasterids from the Seychelles”’ which I tentatively regaded as Coman- 
thus parvicirra. In 1912, however, they were redetermined as Comissia ignota. 


COMISSIA MINUTA Gislén 


Comissia ignota var. minuta Gistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, 
p. 4 (127-209 m.). 

Comissia ignota minuta Gistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 6 
(Bonin Is.); p. 25 (Bock’s stations 42, 45, 45A, 47, 55, 61; description); figs. 18-20, p. 28; 
pl. 1, fig. 3. 

Diagnostic features.—The cirri are usually XV—XVI, 9-10, not more than 4 mm, 
long; the longest cirrus segment is about three times as long as broad. The arms are 
not more than 30 mm. in length. 

Characters —The cirri are XII-XX (usually XV—XVI), 8-12 (usually 9-10). 

Gislén remarks that the individuals seem to be mature at an arm length of from 
25 to 30 mm., as in such individuals the pinnules are strongly swollen; but even in 
individuals with shorter arms the gonads are quite visible. 

All individuals with complete pinnulation have combs on P, and P,, but none 
on P;. The number of teeth in the comb varies from 7 to 10, and is usually 8. 

Notes ——In a specimen from Bock’s station 45 the centrodorsal is 1.5 mm. in 
diameter, the bare dorsal pole being 1 mm. across. 

The cirri are XV, 10, 3.5 mm. long. The second segment is half again as long as 
the distal width and is centrally constricted. The third segment is three times as 
long as broad, the fourth is twice as long as broad, the fifth is three-quarters again 
as long as broad, and the sixth and seventh are one-third again as long as broad. 
The antepenultimate is as long as or somewhat longer than broad. The last 3 or 4 
segments bear each a small dorsal spine. The terminal claw is somewhat longer 
than the penultimate segment and is strongly curved. 

The radials are visible as small triangles in the interradial angles. The IBr, 
are six times as broad as long, with their lateral edges free and making with those of 
their neighbors an angle of 45°. The IBr, (axillaries) are triangular, twice as broad as 
long, with very concave distal sides. The 2 elements of the IBr series are united by 
syzygy. 

The 10 arms are about 20 mm. in length. The first 2 brachials are rather 
narrow, four times as broad as long, and twice as long exteriorly as interiorly. The 
longer side of the distal brachials is twice their width. There are 20 brachials for 


A MONOGRAPH OF THE EXISTING CRINOIDS 271 


each 10 mm., or 15 if the syzygial pairs are counted as units. The width of the 
brachials is 0.5 mm. The arm bases are fairly smooth. 

Syzygies occur between brachials 3+4, 11+12, and 15+16, and distally at 
intervals of 3 muscular articulations. 

P, is 4 mm. long with 27 segments. P, is 3.5 mm. long with 23 segments. P, 
and P, bear combs of 8-10 teeth. P; is 2.5 mm. long with 11 segments, without a 
comb, but with a gonad. The distal pinnules are 4.5 mm. long with 14 segments. 
The second-fourth pinnule segments are somewhat notched on the outer sides, 
especially on P; and P;. The bases of the pinnules, however, are smooth, because 
of enveloping perisome. 

The disk is smooth, about 2 mm. in diameter. The mouth is central. There 
are cushionlike swellings along the ambulacral furrows. The anal cone is broad, 
stout and short. 

In another specimen from Bock’s station 45 the cirri are XVI, 10, 3.5 mm. long. 
The 10 arms are about 30 mm. long. P, and P, bear combs with 8-10 teeth. Ps, 
to Py bear gonads. 

Another specimen from Bock’s station 45 has the cirri XIX, 9-10, from 2.5 mm. to 
3 mm. in length. The 10 arms are 15 mm. Jong. P, is very small. The disk is 
2 mm. in diameter. 

Another specimen from Bock’s station 45 has the cirri XVI, 9, 3.5 mm. long. 
The IBr, is five times as broad as long. The 10 arms are 20 mm. long. P, and P, 
bear combs, and P; to Py bear gonads. 

In another example from Bock’s station 45 the cirri are XIV, 10, 3.5 mm. long. 
The combs on P; and P, have 8-10 teeth. The disk is 3 mm. in diameter. 

Another specimen from Bock’s station 45 has the cirri XVI, 10-12, from 4 to 
4.5mm. in length. P, and P, bear combs. The disk is 3 mm. in diameter. 

Another example from Bock’s station 45 has the cirri XVII, 8-9, from 2 to 3 mm. 
in length. In the smallest cirrus the antepenultimate segment is half again as long 
as broad. The IBr, is turned outward almost at a right angle. The 10 arms are 25 
mm. long. P,; and P, bear combs. The disk is 2 mm. in diameter. 

Another individual from Bock’s station 45 has the cirri XIII, 9-10, from 2 mm. 
to 3 mm. long. The 10 arms are 25 mm. in length. P, is 3.5 mm. long and P, is 2 
mm. long, both bearing combs. The distal pinnules are 3.5 mm. long with 12 
segments. 

In another specimen from Bock’s station 45 the cirri are XVI, 8-9; the 10 arms 
are 20 mm. long. PP; and P, bear combs, that on P; having 7 teeth. 

The last specimen from Bock’s station 45 has the cirri XV, 9-10, 3 mm. long. 
The IBr, is four times as broad as long. The IBr, (axillary) is half again as broad as 
long. The 10 arms are about 20 mm. long. P; and P, bear combs, that on P, 
consisting of 8 teeth. The disk is 2 mm. in diameter. 

The specimen from Bock’s station 42 has the cirri XVI, 10-12, 4 mm. long. The 
IBr, are almost completely concealed by the centrodorsal. The IBr, (axillaries) are 
twice as broad as long. P, is 4 mm. long with 23 segments, of which 8 bear teeth. 
P, bears a comb. The distal pinnules are 3 mm. long with 13 segments. The disk 
has been thrown off so that the basal star is visible. 
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In a specimen from Bock’s station 47 the centrodorsal is 2 mm. in diameter, 
the bare dorsal pole being 1.5 mm. across. The cirri are XX, 10-11, 4 mm. long; 
4 of the cirri are very small. The IBr, are eight times as broad as long. The IBr, 
(axillaries) are five times as broad as long. The 10 arms are 30 mm. long. Syzygies 
occur usually between brachials 1+2 and 3+4. P, is 4 mm. long with 24 segments, 
of which 9 bear teeth. P, is 3.5 mm. long with 20 segments, of which 9 bear teeth. 
P; is 3 mm. long with 11 segments. The distal pinnules are 3.5 mm. long with 14-15 
segments. The bases of the pinnules bear swollen gonads. The disk is 3 mm. in 
diameter. The color is brown. 

In another specimen from Bock’s station 47 the cirri are XX, 8-9, from 2 mm. 
to 3 mm. long. The IBr, are as in the preceding. The IBr (axillaries) are three 
times as broad as long. The 10 arms are 27 mm. in length. P, and P, bear combs. 
P; is 3.5 mm. long with 9 segments. The distal pinnules have 13 segments. 

In another example from Bock’s station 47 the cirri are XIX, 9-10, from 3 mm. 
to 4mm. in length. The IBr, are eight times as broad as long. The IBr, (axillaries) 
are three times as broad as long. The 10 arms are 25 mm. long. The first 2 brachials 
are each four times as broad as long. P, is 4mm. long with about 25 segments, of 
which 8 bear teeth. P, is 3.5 mm. long with 20 segments, of which 7 bear teeth. P3 
is 3 mm. long with 12 segments. The distal pinnules have 12 segments. The gonads 
are only slightly swollen. 

Another specimen from Bock’s station 47 has the centrodorsal 1.8 mm. in diam- 
eter. The cirri are XIII, 9-10, from 2 mm. to 3 mm. long. The IBr, are three times 
as broad as long. The IBr, (axillaries) are twice as broad as long. The comb on 
P, consists of 8 teeth. P, bears a comb. The gonads are only slightly swollen. 

In another example from Bock’s station 47 the centrodorsal is 1.8 mm. in diam- 
eter. The cirri are XIV, 9-10, from 2.5 mm. to 3 mm. long. The I[Br, are three 
times as broad as long. The JBr, (axillaries) are twice as broad as long. The comb 
on P, consists of 8 teeth. P, bears a comb. P; is 2mm. long with 10 segments. The 
gonads are only slightly swollen. 

A specimen from Bock’s station 55 has the cirri XIX, 10, 3 mm. long. The 
10 arms are 25 mm. long. P,; and P, have combs with 8 teeth. The distal pinnules 
have 12 segments. The gonads are well developed. 

Another specimen from Bock’s station 55 has the cirri XIX, 9-10, from 3 mm. 
to 4 mm. long. The IBr, are almost completely concealed. The IBr. (axillaries) 
are three times as broad as long. The 10 arms are 30 mm. long. P, and P, have 
combs. The gonads are well developed. 

Another specimen from Bock’s station 55 has the cirri XV, 8-9, 3 mm. long. 
The IBr,; are almost completely concealed. The IBr, (axillaries) are three times as" 
broad as long. P, and P; have combs. The gonads are well developed. 

Another example from Bock’s station 55 has 10 arms 22 mm. long. P; and P; 
have combs. The distal pinnules have 10 segments. This specimen is attached to 
a worm tube. 

Another individual from Bock’s station 55 has 10 arms 14 mm. long. P, and Pe 
bear combs. The gonads are somewhat swollen. 
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Another specimen from Bock’s station 55 has the cirri XVI, 8, 2 mm. long. 
The 10 arms are 18 mm. long. P,; and P, bear combs. The gonads are somewhat 
swollen. 

Another specimen from Bock’s station 55 has 10 arms. On some of the arms 
P, is lacking; if present it bears a comb like P;. 

Another individual from Bock’s station 55 has the cirri XV, 9,3 mm.long. The 
radials are partially visible. The [Br,; are six times as broad as long. The IBry 
(axillaries) are three times as broad as long. P; and P, have combs. 

In another specimen from Bock’s station 55 the cirri are XVI, 9, from 1.5 mm. 
to 2.5 mm. long. The third segment is the longest, three and one-half times as long 
as broad. The antepenultimate segment is one-third again as long as broad. The 
radials are visible as narrow bands. The [Br are six times as broad as long. The 
IBr, (axillaries) are twice as broad as long. There are 10 arms. P, bears a comb. 
P, is absent. 

In another specimen from Bock’s station 55 the cirri are XIX, 10, 3 mm. long. 
There are 10 arms. P, and P, bear combs. 

In the last specimen from Bock’s station 55 the cirri are XIX, 9, 2.5 mm. long. 
The antepenultimate segment is one-third again as long as broad. The IBr, are six 
times as broad as long. The IBr, (axillaries) are three times as broad as long. The 
10 arms are about 15 mm. long. P; has a comb with 9 teeth. P; is absent from 
some arms; if present it bears a comb. 

In a specimen from Bock’s station 61 the cirri are XIII, 10, 3 mm. long. The 
radials are concealed. The [Br, are four times as broad as long. The 10 arms are 
15 mm. long. The intersyzygial interval is 8 muscular articulations. P, has a comb 
with 8 teeth. P, is inconspicuous or absent. The distal pinnules are 3 mm. long 
with 12 segments. 

The second specimen from Bock’s station 61 has the cirri XII, 8-9, from 2 mm. 
to 2.5 mm. in length. The IBr, are twice as broad as long. The IBry (axillaries) are 
half again as broad as long. The 10 arms are 12 mm. long. P, has a comb consist- 
ing of 8 teeth. P, to Py are lacking. 

Doctor Gislén remarks that it is interesting to observe the relation between the 
length and breadth of the most proximal arm ossicles. In the smallest specimens the 
radials are plainly visible. The IBr, are rather long in the smaller specimens, from 
two to three times as broad as long, but they become shorter during growth, so that, 
if not almost completely concealed by the centrodorsal, they are from six to eight 
times as broad as long. The length of the IBr, (axillaries) also usually decreases 
from half again as broad as long to five times as broad as long. This ossicle is never 
concealed by the centrodorsal. 

Localities —Dr. Sixten Bock’s station 42; Bonin Islands; west of Port Lloyd; 
128 meters; July 31, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 45; Bonin Islands; east of Chichijima; 146 meters; 
July 31, 1914 [Gislén, 1922] (1, U.S.N.M., E. 1115). 

Dr. Sixten Bock’s station 45A; Bonin Islands; east of Chichijima; 164 meters; 
July 31, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 47; Bonin Islands; east of the channel; 146 meters; 
August 1, 1914 [Gislén, 1922]. 
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Dr. Sixten Bock’s station 55; Bonin Islands; eastnortheast of Chichijima; 210 
meters; August 15, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s station 61; Bonin Islands; eastsoutheast of the channel; 152 
meters; August 16, 1914 [Gislén, 1922]. 

Geographical range.—Only known from the Bonin Islands. 

Bathymetrical range—From 128 to 210 meters; the average of six records is 158 
meters. 

Remarks.—Doctor Gislén says that these specimens approach Comissia ignota, 
from which they differ in having, on the average, more cirri, by showing certain 
differences in the proportions of the cirrus segments, in their smaller size, etc. 

History—This species is only known from the 29 specimens collected by 
Dr. Sixten Bock in 1914 and admirably described by Dr. Torsten Gislén in 1922. 

COMISSIA SCITULUS (A. H. Clark) 
Comaster (?) scitulus A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 534 (description; Alba- 

tross station 5356). 

Comissia scitulus A. H. Cuarx, Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 645 (listed, with 
habitat); Crinoids of the Indian Ocean, 1912, p. 77 (synonymy; range). 

Diagnostic features—The cirri are XTX, 10-12, from 5 mm. to 6 mm. long; the 
longest cirrus segment is about four times as long as the width of its proximal end, and 
the penultimate segment is twice as broad as long. The arms are about 60 mm. 
long. The IBr, are about four times as broad as long, and the axillaries are twice 
as broad aslong. The elements of the IBr series and the first 2 brachials have everted 
and spinous distal ends, and the following brachials have strongly produced and 
overlapping coarsely spinous distal ends. The terminal comb on P, consists of 7-8 
small and well-separated teeth, with similar but smaller teeth on the opposite sides 
of the segments. 

Description.—The centrodorsal is thin discoidal, with the dorsal pole flat, 1.5 
mm. in diameter. 

The cirri are XIX, 10-12, from 5 mm. to 6 mm. long. The first segment is short, 
the second is somewhat longer than the width of its expanded ends, the third is from 
two to two and one-half times as long as the width of its expanded ends, and the fourth, 
which is a transition segment, is the longest, about four times as long as the width of 
its expanded proximal end. The following segments become very rapidly shorter, 
and at the same time become laterally compressed and therefore broader in lateral 
view. The penultimate segment is twice as broad aslong. The fourth and following 
segments have the distal edge thickened on the dorsal side, and small sharp subter- 
minal dorsal tubercles which become median on the antepenultimate. The opposing 
spine is prominent, but small, terminal, erect or nearly erect, in height equal to about 
one-third the lateral width of the penultimate segment. The second and third seg- 
ments have considerably expanded ends. The fourth segment has the distal end much 
expanded, this feature gradually dying away distally. The terminal claw is nearly 
twice as long as the penultimate segment and is rather slender and moderately curved. 

The radials are concealed by the centrodorsal. The IBr, are very short, oblong, 
about four times as broad as long, in apposition laterally. The IBr, (axillaries) are 
nearly triangular, twice as broad as long, with a shallow groove on the dorsal side 
at the anterior angle, as in Comatula pectinata. 
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The 10 arms are about 60 mm. long. The first brachials are wedge-shaped, 
about three times as broad as the exterior length, basally united interiorly. The 
second brachials are more obliquely wedge-shaped, about twice as broad as the exte- 
rior length. The first syzygial pair (composed of brachials 3+4) is nearly twice as 
broad as long. The next 2 brachials are nearly oblong, about twice as broad as 
long, and the following become very obliquely wedge-shaped, almost triangular and 
nearly as long as broad, and further out less obliquely wedge-shaped and longer than 
broad terminally. The elements of the IBr series and the first 2 brachials have 
everted and spinous distal ends, and the following brachials have strongly produced 
and overlapping coarsely spinous distal ends. 

Syzygies occur between brachials 3+4, again from between brachials 10+11 
to between brachials 13 +14 (usually in the latter position), and distally at intervals 
of 3 muscular articulations. 

P, is 7 mm. long and is composed of about 25 segments, all of which are about 
as long as broad. Their dorsal surface is excessively spiny, and frills of long spines 
fringe their distal edges. The terminal comb consists of 7 or 8 small and well- 
separated teeth, with similar but smaller teeth on the inner side of the pinnule. P, 
is 4 mm. long with 16-20 segments, similar to P;. P; is somewhat larger, 5 mm. 
long, with 18-20 segments, the third-seventh or -eighth with a gonad, and a terminal 
comb. P, and the following pinnules are 4mm. long, somewhat stouter than P3, 
and without terminal combs, composed of about 12 very spiny segments. The 
distal pinnules are very slender, about 5 mm. long. 

Locality.— Albatross station 5356; north Balabac Strait; Balabac Light 
bearings S. 64° W., 15.5 miles distant (lat. 8° 06’ 40’” N., long. 117° 18’ 45’’ E.); 
106 meters; temperature 27.78° C.; sand and shells; January 5, 1909 |A. H. Clark, 
1911, 1918] (1, U.S.N.M., 27488). 

Remarks.—This species is as yet only known from the original specimen from 
which it was described. 


Genus LEPTONEMASTER A. H. Clark 


Actinometra (part) von Grarr, Bull. Mus. Comp. Zoél., vol. 11, No. 7, 1883, pp. 130, 131, and 
following authors. 

Leptonemaster A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 498 (type L. venustus, sp. nov.) ; 
Proc. Biol. Soc. Washington, vol. 22, 1909, p. 175 (referred to the Capillasterinae); Vidensk. 
Medd. fra den naturhist. Forening i Kgbenhayn, 1909, p. 151 (comparison with Cominia); 
Proc. U. S. Nat. Mus., vol. 40, 1911, p. 10 (represents in the West Indies the East Indian 
Comissia); Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 645 (together with Comatilia 
represents Comissia in the West Indies); American Journ. Sci., ser. 4, vol. 32, 1911, No. 188, 
p. 129 (characteristic of the West Indian fauna; significance); Crinoids of the Indian Ocean, 
1912, p. 13 (corresponds to Comissia, part) ; Internat. Revue der gesamt. Hydrobiol. u. Hydrog., 
1914, pp. 3, et seg. (in the Atlantic represents Comissia, in part; range); Beitriige zur Kenntnis 
der Meeresfauna Westafrikas, Echinod. II, Crinoidea, p. 309 (Caribbean; corresponds to the 
East Indian Comissia; connects the Caribbean Sea with the southwestern Indian Ocean); Die 
Crinoiden der Antarktis, 1915, p. 181 (range; represented in the Indo-Pacific by Comissia, 
part); American Naturalist, vol. 49, 1915, p. 525 (bathymetric range); p. 539 (asymmetrical 
disk); Unstalked Crinoids of the Siboga Exped., 1918, p. 3 (in key); Univ. Iowa, Studies in 
Nat. Hist., vol. 9, No. 5, 1921, p. 12 (confined to the West Indies); p. 15 (in key); the Danish 
Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 39 (range); p. 50 (in key). 
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Diagnosis.—A genus of Capillasterinae including species in which the arms are 
10 in number; all the pinnules ave present; the first and second segments of the 
proximal pinnules bear a very high and broad carinate process, of which the crest, at 
least on the second segment, is parallel with the longitudinal axis of the pinnule; the 
terminal combs on the proximal pinnules consist of 13-15 teeth, which are only 
slightly higher than the width of the segments bearing them and are confined to the 
distal half of the pinnule; none of the segments of the proximal pinnules are more 
than very slightly longer than broad; there is no modification of the dorsal surface 
of the lower brachials; the cirri are slender, but not excessively so, with the last 2 
segments little or not at all longer than broad; and the arms more than 20 mm. in 
length. 

Geographical range—Throughout the Caribbean Sea and Gulf of Mexico. 

Thermal range.—From 8.33° C. to 24.72° C. 

Remarks.—This is a rather well marked genus of somewhat uncertain affinities. 
It is possibly most closely related to Comanthoides of southeastern Australia, which 
also has the basal segments of the proximal pinnules crested. 


LEPTONEMASTER VENUSTUS A. H. Clark 
Plate 22, Figures 59-61 


[See also vol. 1, pt. 1, fig. 57 (comb), p. 83; fig. 234 (ventral view of centrodorsal), p. 247; fig. 325 
(cirrus), p. 279; fig. 452 (dorsal view of radial pentagon), p. 353; part 2, figs. 11, 12 (centro- 
dorsal and radials), p. 6; fig. 236 (arm), p. 197; figs. 389, 390 (pinnule tip), p. 245; fig. 686 
(disk), p. 341; fig. 783 (adambulacral deposits), p. 366] 


Actinometra meridionalis var. carinata (P. H. Carpenter, MS.) von Grarr, Bull. Mus. Comp. 
Zool., vol. 11, No. 7, 1888, pp. 180, 131 (momen nudum; off Grenada, 262 fathoms; myzos- 
tomes); Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 19, 51, 52, 53, 68 (Blake stations 
249, 203; myzostomes).—Braun, Centralbl. f. Bakteriol. u. Parasitenkunde, vol. 3, 1888, 
pp. 186, 210 (myzostomes; after von Graff)—Harritaus, Mem. Mus. Comp. Zodl., vol. 27, 
No. 4, 1912, p. 421 (Blake stations 249, 203; myzostomes).—BouLENGER, British Antarctic 
(Terra Nova) Exped., 1910, Nat. Hist. Report, Zoology, vol. 2, No. 6, Jan. 22, 1916, p. 136 
(host of Myzostomum cysticolum). 

Leptonemaster venustus A. H. CuarK, Proc. U. 8S. Nat. Mus., vol. 36, 1909, p. 499 (Grampus station 
5104; description); Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 17 (arms compared with those of 
Comissia ignota, sp. noy.); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 7 (Cuba); Univ. 
Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 8 (obtained by the Barbados-Antigua expe- 
dition); pp. 10, 11 (occurrence at Barbados); p. 24 (stations, 3, 7, 11, 13, 18, 46, 56, 59, 67, 78); 
p. 27 (listed); Smiths. Miscell. Coll., vol. 72, No. 7, 1921, pl. 1, fig. 15 (terminal comb); pl. 2, 
fig. 19 (ambulacral deposits); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 39 
(range).—GisLin, Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 39, footnote (disk reaches to 
brachial 5). 

Actinometra echinoptera var. carinata HartLaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, 
p. 416 (Blake stations 127, 155, 177, 178); p. 417 (stations 203, 246, 249, 298, 10-1880; 18° 
13’ 20’’ N., 78° 36’ 40’’ W., 103 fathoms; ?loc.); p. 418 (Santa Cruz; Dominica; Martinique; 
Grenada; 18° 13’ 20’’ N., 78° 36’ 40’’ W.; ?38, 88-262 fathoms); pp. 433-435 (detailed descrip- 
tion and comparisons); pl. 16, figs. 6, 14; pl. 17, figs. 1, 2, 11, 12. 

Actinometra echinoptera var. carinata-pulchella HarrLAuB, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 
1912, p. 416 (Blake station 155); p. 418 (Montserrat, 88 fathoms); p. 435 (in text). 

Actinometra echinoptera var. carinata-discoidea Hartiaus, Mem. Mus. Comp. Zo6l., vol 27, No. 4, 
1912, p. 417 (Blake station 2246); p. 418 (Grenada, 154 fathoms); p. 469 (Grenada, 154 fath- 
oms [or Martinique, 96 fathoms]; description); pl. 17, figs. 8, 16, 17, 19. 
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Actinometra echinoptera var. meridionalis (part) Harrtaus, Mem. Mus. Comp. Zoél., vol. 27, 

No. 4, 1912, p. 426 (Barbados); pl. 16, fig. 1. 

Aclinometra echinoptera var. meridionalis-carinata (part) HartLtaus, Mem. Mus. Comp. Zodl., vol. 

27, No. 4, 1912, p. 485 (Blake station 156). 

Comactinia echinoptera (part) H. L. Cuarx, Univ. of Iowa Monographs; Bull. Lab. Nat. Hist., vol. 

7, No. 5, first ser., No. 15, April 1918, p. 8 (station 7). 

Diagnostic features —There are never more than 10 arms; the cirri are rather 
long and slender with 12-15 (usually 13-14) segments, of which the fourth is from 
two and one-half to three times as long as its proximal width and the following de- 
crease in length so that the penultimate is about as long, or not quite so long, as 
broad; the fifth and following have a small, though prominent, sharp subterminal 
dorsal spine; the first 2 segments of P. and P; are produced dorsally into high and 
conspicuous carinate processes. The animal is rather slender; the arms are from 70 
mm. to 90 mm. long, and the cirri are 10 mm. long. 

An examination of the cirri and of the bases of P, and P; will distinguish this 
species at once from Comactinia meridionalis, which it resembles in size and in the 
number of arms. 

Description.—The centrodorsal is a thin flat disk. The small cirrus sockets are 
arranged in a single crowded marginal row, usually 5 to each radial division. 

The cirri are XV-XX, 12-15 (most commonly 13 or 14), 10 mm. long. The 
first segment is short, the second is half again as broad as long to nearly square in 
lateral view, the third is about twice as long as its terminal diameter, the fourth is the 
longest, two and one-half to three times as long as its proximal diameter, and the 
fifth is a transition segment, not quite so long as the fourth, with a dark band about its 
center. The following segments gradually decrease in length, the antepenultimate 
being very slightly longer than broad, or squarish, and the penultimate squarish or 
not quite so long as broad. The second to sixth segments are slender, moderately 
constricted centrally with prominent articulations, the following becoming rather 
strongly compressed laterally (the outer portion of the cirri therefore becoming broader 
in lateral view) and progressively less and less constricted centrally. The transition 
and following segments have a small, though prominent, sharp subterminal dorsal 
spine. The opposing spine is slightly marked, median in position, arising from the 
entire dorsal surface of the penultimate segment. The terminal claw is somewhat 
longer than the penultimate segment (about as long as the antepenultimate), moder- 
ately stout and moderately curved, the curvature being strongest in the basal portion. 

The ends of the basal rays are visible as rather prominent tubercles in the angles 
of the calyx. 

The radials are entirely concealed, or just visible over the ends of the basal rays; 
they are separated distally. The IBr, are short, nearly four times as broad as long, 
the proximal edge convex, not in contact basally, rounded and widely free laterally, 
the sides of adjacent IBr,; making with each other an angle of about 90°. The IBr, 
(axillaries) are triangular, the anterior angle somewhat produced, about one and one- 
half times as broad as long, the very short lateral edges making an obtuse angle with 
those of the IBr,. 

Arms 10, from 70mm. to 90 mm. long. The first brachial is short, slightly wedge- 
shaped, about three times as broad as the exterior length, entirely separated from its 
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fellow by the anterior apex of the IBro, the interior edges of the two diverging at an 
angle of approximately 90°, or slightly less. The second brachial is irregularly 
quadrate, slightly larger than the first. The first syzygial pair (third and fourth 
brachials) is oblong, about half again as broad as long. The next 3 brachials are 
approximately oblong, about twice as broad as long, the following becoming obliquely 
wedge-shaped and after the tenth triangular, about as long as broad, farther out on 
the arm very obliquely wedge-shaped, about as long as broad, and in the terminal 
portion longer than broad. After about the sixth the brachials develop strongly 
produced and overlapping distal ends. 

Syzygies occur between brachials 3+4, again between brachials 10+11 to 
12+13, and distally at intervals of 3 muscular articulations. 

P; is 10 mm. long, moderately stout basally and evenly tapering, composed of 
about 35 segments. The terminal comb has 13 to 15 teeth, preceded by 2 or 3 more 
or less rudimentary. The teeth are spade-shaped or triangular, higher than broad, 
slightly higher than the height of the segments which bear them, well separated, and 
incurved. The basal segments of the pinnule are broader than long, the propor- 
tionate length gradually increasing so that the segments from the middle onward 
are approximately squarish. The segments have prominent dorsal projections, with 
the apex at the distal end, and strongly produced distal edges, these characters dying 
gradually away after about the middle of the pmnule. P,2 is much more slender 
than P,, 7 mm. long, with the segments after the fifth squarish. The first two seg- 
ments have strong dorsal processes or broad carinations, that of the second the 
stronger. The following segments have rounded dorsal processes and prominent 
distal edges. The terminal comb is rather long, with 16 fully developed and 5 or 6 
smaller and more rounded teeth. The teeth are proportionately slightly longer and 
better developed than the teeth of P;. P; is about 4 mm. long, slender and delicate, 
with the first 2 segments disproportionately large, about half again as broad as long, 
the second with a much produced distal dorsal angle or even distal half of the dorsal 
side; the third segment is squarish, and the following segments are slightly longer 
than broad. The third and following segments as far as the comb, as in P2, have 
strongly produced and coarsely spinous distal ends. The comb is as in Py. Py, is 
3.5 mm. long, slightly more delicate than P3, with no enlargement of the 2 basal 
segments, and no comb. ‘The first two segments are short, the third is longer than 
broad, and the following increase slightly in length, being about half again as long 
as broad distally. The third and following segments have produced and coarsely 
spinous distal edges. P; is similar to Py, 4 mm. long with 16 segments, but slightly 
stouter. The following pinnules are similar to P;, increasing very gradually in 
length. The distal pinnules are 8mm. to 9 mm. long, slender, with about 21 segments, 
the first 2 not so long as broad, the third slightly longer than broad, the following 
becoming elongated and about three or four times as long as broad distally. The 
third and following segments have expanded articulations and coarsely spinous distal 
ends. 

In the lateral perisome of the pinnules are slender, very delicate, and more or 
less irregular, sometimes branched, rods, evenly spaced, lying at right angles to the 
border of the pinnulars, sometimes in groups of 2 or 3, about 3 (or 3 groups) to a pin- 
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nular; occasionally these become more numerous, forming a very loose and rudi- 
mentary narrow crescentic meshwork about the distal border of the marginal lappets. 

The spicules in the tentacles are unusually abundant, and often form along the 
distal side a continuous meshwork reaching nearly to the tip. 

The disk is naked; the mouth and anal tube are about equally excentric. 

Notes.—Hartlaub described his Actinometra echinoptera var. carinata especially 
on the basis of specimens from Grenada. 

The centrodorsal is discoidal, sometimes sharply pentagonal, of varying size, and 
usually with the dorsal surface slightly convex. The cirrus sockets are arranged in a 
partially double marginal row. 

The cirri are up to XXV, 14-15, very slender and strongly compressed distally. 
The third—fifth segments are greatly elongated and are centrally constricted. From 
the seventh onward the segments are uniformly short and have a weak dorsal keel 
which distally rises into a small terminal dorsal spine. 

The radials are concealed. The IBr,; are short and laterally free. The IBr, 
(axillaries) are almost or quite triangular, with a slight proximal convexity of the 
lower border and a somewhat depressed surface. 

The 10 arms are very slender, from 60 to 75 mm. in Jength. Their surface is not 
smooth. The brachials are moderately long. The first brachials are short and are 
closely united interiorly. The second brachials are somewhat longer and are free 
interiorly. The first syzygial pair (composed of brachials 3+4) is still longer. The 
fifth and sixth brachials are somewhat shorter again. All of these brachials, like 
those following, have somewhat everted ends. The seventh and eighth brachials are 
wedge-shaped, intermediate between the preceding and the following triangular 
brachials. These triangular moderately long brachials have everted ends, but do not 
overlap the brachials succeeding. The syzygial pairs are remarkable for their unusual 
length. Toward the ends of the arms the brachials become elongated and bluntly 
wedge-shaped. 

Syzygies occur between brachials 3+4, again from between brachials 12+13 to 
between brachials 14+15 (often between brachials 13+14 or 14+15), and distally 
usually at intervals of 3 or 4 musuclar articulations. 

The pinnules are all slender and flagellate. The comb on the proximal pinnules 
is well developed, and sometimes occurs on Py. On P, the comb involves 14-16 
segments. P, is somewhat shorter and more slender than P;, and P; is somewhat 
shorter and more slender than P,. P,is the smallest pmnule. The pinnules succeed- 
ing P, gradually increase in length. The proximal pinnules from P, to P; on the 
lower half of the distal edge are strongly toothed, as a result of the individual segments 
being here produced and these productions being beset with small spines. This 
condition does not occur beyond P;. On P; and Ps, and to a greater or lesser extent on 
P;, the 2 basal segments contrast strongly with those following through their superior 
size and breadth. In most of the specimens these 2 segments are conspicuously 
keeled. The segments of the distal pinnules are, with the exception of the basal, 
slongated and somewhat constricted centrally. 
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The disk is 7mm. in diameter. The mouth is interradial and lies rather centrally. 
Scattered over the disk are calcareous concretions, which are especially numerous 
in the anal area. 

According to Hartlaub the color in alcohol is usually pure white, more rarely 
(Blake station 246) brownish white, sometimes (Blake station 203) with 2 dark 
longitudinal lines on the arms. 

Hartlaub remarked that the very youngest specimens are determinable by the 
form of the cirrus segments and the well-developed comb on P;, while, as is shown by 
a very small specimen from Blake station 127, the carimation of the basal segments of 
the pinnules is less diagnostic. This very young individual has long brachials which 
are strongly constricted centrally. 

Two others, without locality, which are just as young, have the carination of the 
basal segments developed on P,;, or even on P; and P2. Another young individual, 
also without locality, is remarkable in having the brachials with a granulated surface, 
an ornamentation which was not observed by Hartlaub in any other West Indian 
comasterid. 

Hartlaub says that intermediates occur between carinata and most of the other 
varieties of Actinometra echinoptera, with the exception of var. valida (Comactinia 
echinoptera) and var. alata (Neocomatella alata). Some of these he described under 
the name of var. meridionalis-carinata, which includes specimens of both Comactinia 
echinoptera and Leptonemaster venustus. 

He considered <Actinometra echinoptera var. carinata as especially close to 
Actinometra echinoptera var. rubiginosa (Nemaster rubiginosa). 

A specimen from Blake station 156 with strongly keeled lower pinnules, according 
to Hartlaub, shows the yellowish speckling of the arms, especially on the syzygial pairs, 
which is present in Actinometra echinoptera var. pulchella (Neocomatella pulchella). 

Significant also, according to Hartlaub, are those intermediates between this 
form and Actinometra echinoptera var. discoidea (Nemaster discoidea). They show 
the remarkable features of the pinnule segments of discoidea, without, however, 
possessing the interradial plating of the disk which especially distinguishes the 
varieties discoidea (Nemaster discoidea) and lineata (Nemaster rubiginosa). 

One of the specimens from Blake station 32 carries several large stalked barnacles 
of the genus Scalpellum on the cirri. 

The specimen in the Museum of Comparative Zoélogy from the University of 
Towa’s Bahamas Expedition station 7, determined by Dr. H. L. Clark as Comactinia 
echinoptera, is in reality this species; it has the arms about 70 mm. long. 

Hight specimens from Blake station 155 have the arms up to 60 mm. in length. 

Hartlaub noted that the specimens from Blake station 203 have especially 
rough arms and pinnules, as a result of sharper and more spinous distal edges to the 
brachials and a development of small spines on the edges of the pinnule segments. 
In one of these specimens the mouth, which is interradial, is almost central. 

One of the specimens recorded by Hartlaub as Actinometra echinoptera var. 
meridionalis from Barbados is in reality this species, as is shown by his figure. He 
mentions this specimen as typical of those showing an approach, through an espe- 
cially slender form and somewhat elongated brachials with smooth arm bases, to 
var. carinata. 
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The 20 specimens from the University of Iowa’s Barbados-Antigua expedition 
station 11 have the arms from 20 mm. to 50 mm. in length. 

The specimens from the University of Iowa’s Barbados-Antigua expedition 
stations 3, 7, 13, and 78 are all small. 

The specimen from the University of Iowa’s Barbados-Antigua expedition 
station 46 has the arms about 65 mm. long; that from station 56 has the arms about 
30 mm. long; that from station 59 has the arms 50 mm. long; the 5 from station 67 
have the arms up to 65 mm. in length. 

Abnormal specimen.—One of the examples from Grampus station 5104 (U.S.N.M., 
34635) has only 9 arms, one of the [Br series being absent. 

Localities —Blake station 32; northern part of the Yucatan Bank (lat. 23° 32’ 
00’’ N., long. 88° 05’ 00’’ W.); 174 meters; 1877 (2, M. C. Z., 227). 

Grampus station 5118; western coast of Florida (lat. 26° 30’ 00’’ N., long. 83° 
55’ 00’ W.); 108 meters; temperature 20.56° C.; hard bottom; March 23, 1889 
(1, U.S.N.M., 34650). 

Grampus station 5104; western coast of Florida (lat. 26° 13’ 00’ N., long. 
83° 44’ 00’’ W.); 93 meters; temperature 20.56° C.; white sand; March 18, 1889 
(60 U.S.N.M., 25457, 33107, 34619, 34635, 34645, 35717, 36247, 36254). Pl. 22, 
figs. 59-61. 

Blake station 45; northwest of the Dry Tortugas (lat. 25° 33’ 00’’ N., long. 
84° 21’ 00’ W.); 185 meters; temperature 16.50° C.; 1878 (2, M. C. Z., 448). 

Albatross station 2166; off Habana, Cuba (lat. 23° 10’ 36’’ N., long. 82° 20’ 
30’ W.); 358 meters; temperature 22.17° C.; May 1, 1884 (1, U.S.N.M., 34646). 

Albatross station 2159; off Habana, Cuba (lat. 23° 10’ 39’’ N., long. 82° 20’ 
08’’ W.); 179 meters; April 30, 1884 (4, U.S.N.M., 16899, 34874). 

Albatross station 2330; off Habana, Cuba (lat. 23° 10’ 48’’ N., long. 82° 19/ 
15’’ W.); 221 meters; January 17, 1885 (1, U.S.N.M., 36291). 

Albatross station 2323; off Habana, Cuba (lat. 23° 10’ 51’” N., long. 82° 19’ 
03’’ W.); 298 meters; January 17, 1885 (1, U.S. N. M., 34617). 

Albatross station 2333; off Habana, Cuba (lat. 23° 10’ 36’’ N., long. 82° 19’ 12” 
W.); 309 meters; January 19, 1885 (2, U.S.N.M., 34942). 

Albatross station 2336; off Habana, Cuba (lat. 23° 10’ 48’” N., long. 82° 18’ 52’” 
W.); 287 meters; January 19, 1885 (7, U.S.N.M., 34602). 

Albatross station 2320; off Habana, Cuba (lat. 23° 10’ 39’ N., long. 82° 18’ 48’ 
W.); 238 meters; January 17, 1885 (1, U.S.N.M., 34616). 

Albatross station 2334; off Habana, Cuba (lat. 23° 10’ 42’’ N., long. 82° 18’ 24’ 
W.); 122 meters; January 19, 1885 (8, U.S.N.M., 34615). 

Albatross station 2327; off Habana, Cuba (lat. 23° 11’ 45’’ N., long. 82° 17’ 54” 
W.); 333 meters; January 17, 1885 (1, U.S. N. M., 34613). 

Albatross stations 2319-2350; off Habana, Cuba; 60-510 meters; January 17-20, 
1885 (1, U.S.N.M., 36094). 

Albatross; off Habana, Cuba; 1885 (1, U.S.N.M., 16911). 

University of Iowa’s Bahamas expedition station 7; off Habana, Cuba; 256 
meters (1, M. C. Z., 744). 

Cuba [A. H. Clark, 1913] (2, B. M.). 

97298—31——_19 
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Blake station X; western coast of Jamaica (lat. 18° 13’ 20’’ N., long. 78° 36’ 40” 
W.); 188 meters; 1880 (1, M. C. Z., 408). 

Fish Hawk station 6088 (original No. 160); off Vieques; Sail Rock bearing 
NE. % N., 10.75 miles distant; 42 meters; coral; February 8, 1899 (fragments, 
U.S.N.M., 36279). 

Blake station 127; off Santa Cruz (lat. 17° 46’ 10’’ N., long. 64° 53’ 15’’ W.); 
70 meters; temperature 24.72° C.; January 4, 1879 [Hartlaub, 1912] (1, M. C. Z., 
418). 

ie station 132; off Frederickstadt, Santa Cruz (lat. 15° 37’ 55’ N., long. 
64° 54’ 20” W.); 214 meters; temperature 18.33° C.; rock and broken shells; Jan- 
uary 5, 1879 (1, M. C. Z., 212). 

Blake station 155; off Montserrat (lat. 16° 41’ 54’’ N., long. 62° 13’ 24’” W.); 
161 meters; temperature 20.56° C.; January 16, 1879 [Hartlaub, 1912] (17, M. C. Z., 
215, 407, 419, 428). 

Blake station 156; off Montserrat (lat. 16° 41’ 54’’ N., long. 62° 13’ 24’ W.); 
161 meters; temperature 20.56° C.; January 16, 1879 [Hartlaub, 1912]. 

Blake station 178; off Dominica (lat. 15° 34’ 10’’ N., long. 61° 29’ 35’” W.); 238 
meters; temperature 16.39° C.; yellow sand; January 25, 1879 [Hartlaub, 1912] 
(1, M. C. Z., 424). 

Blake station 177; off Dominica (lat. 15° 32’ 18’’ N., long. 61° 30’ 10’’ W.); 
216 meters; temperature 18.33° C.; sand and broken shells; January 24, 1879 [Hart- 
laub, 1912] (5, M. C. Z., 423). 

Blake station 203; off Martinique (lat. 14° 28’ 50’’ N., long. 61° 05’ 40’” W.); 
175 meters; temperature 16.11° C.; sand and broken shells; February 10, 1879 [von 
Graff, 1884; Hartlaub, 1912] (12, M. C. Z., 219, 221, 420). 

Blake station 285; off Barbados (lat. 13° 05’ 12’’ N., long. 59° 37’ 18’” W.); 24 
meters; coral; March 7, 1879 (1, M. C. Z., 450). 

Blake station 272; off Barbados (lat. 13° 04’ 12’’ N., long. 59° 36’ 45’” W.); 139 
meters; temperature 18.17° C.; coral and broken shells; March 5, 1879 (1, M. C. Z., 
214). 

Blake station 298; off Barbados (lat. 13° 03’ 28’ N., long. 59° 37’ 40’’ W.); 219 
meters; temperature 16.11° C.; rock; March 10, 1879 [Hartlaub, 1912] (1, M. C. Z., 
425). 

University of Iowa’s Barbados-Antigua expedition station 3; Barbados [A. H. 
Clark, 1921] (1, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition station 7; Barbados [A. H. 
Clark, 11921] Ue eM). 

University of Iowa’s Barbados-Antigua expedition station 11; Barbados [A. H. 
Clark, 1921] (20, U. I. M.). 

University of lowa’s Barbados-Antigua expedition station 13; Barbados [A. H. 
Clark, 1921] (1, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition station 18; Barbados [A. H. 
Clark, 1921] (1, U. I. M.). 

University of lowa’s Barbados-Antigua expedition station 46; Barbados [A. H. 
Clark, 1921] (1, U. I. M.). 
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University of Iowa’s Barbados-Antigua expedition station 56; Barbados [A. H. 
Clark, 1921] (1, U. I. M.). 

University of lowa’s Barbados-Antigua expedition station 59; Barbados [A. H. 
Clark, 1921] (1, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition station 67; Barbados [A. H. 
Clark, 1921] (5, U. I. M.). 

University of Iowa’s Barbados-Antigua expedition station 78; Barbados [A. H. 
Clark, 1921] (1, U. I. M.). 

Blake; Grenada or Martinique (3, M. C. Z., 427). 

Blake station 246; off Grenada (lat. 12° 05’ 45’’ N., long. 61° 45’ 40’ W.); 
281 meters; temperature 13.33° C.; dark gray ooze; February 25, 1879 [Hartlaub, 
1912] (2, M. C. Z., 421). 

Blake station 249; off Grenada (lat. 11° 48’ 15’’ N., long. 61° 48’ 45” W.); 
479 meters; temperature 8.33° C.; coarse sand; February 27, 1879 [von Graff, 1883, 
1884; Hartlaub, 1912] (21, M. C. Z., 217, 220, 223, 422). 

Blake; label lost (13, M. C. Z., 426). 

No label; presumably Blake (1, M. C. Z., 444). 

Albatross station 2142; eastern part of the Gulf of Darien, Colombia (lat. 9° 
30’ 15’’ N., long. 76° 20’ 30’ W.); 77 meters; March 23, 1884 (1, U.S.N.M., 34823). 

Geographical range.—Throughout the Caribbean Sea and Gulf of Mexico. 

Bathymetrical range—From 24 to 479 (2510) meters; the average of 30 records 
is 214 meters. This species is, however, common in shallower water than is indicated 
by the records. 

Thermal range.—¥rom 8.33° C. to 24.72° C.; the average of 15 records is 18.05° 
C. This species is common in water which is warmer than the records would 
indicate. 

History.—This species was first mentioned in 1883 by Prof. Ludwig von Graff 
in his account of the myzostomes in the Blake collection. He referred to it as Acti- 
nometra meridionalis var. carinata, the name having been furnished him by Dr. P. H. 
Carpenter, and recorded it from Blake station 249. In the following year in his 
account of the myzostomes collected by the Challenger he again mentioned it and 
recorded it from Blake stations 249 and 203. 

Finding in the collection of the United States National Museum a number of 
specimens of a small 10-armed species evidently allied to the species of Nemaster 
and Neocomatella, it never occurred to me that they could represent what Carpenter 
had designated as variety carinata of Comactinia meridionalis, a wholly different 
type belonging to a widely different group, and I accordingly in 1909 described them 
under the name of Leptonemaster venustus. 

On the appearance of Hartlaub’s monograph on the Blake comatulids in 1912 
I at once recognized in his Actinometra echinoptera var. carinata my Leptonemaster 
venustus. Other specimens of the same species were also described under the names 
Actinometra echinoptera var. carinata-pulchella, Actinometra echinoptera var. carinata- 
discoidea, Actinometra echinoptera var. meridionalis, and Actinometra echinoptera var. 
meridionalis-carinata, 
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In 1913 I recorded some specimens from Cuba which I had studied at the British 
Museum in 1910. 

Among the specimens from the University of Ilowa’s Bahamas expedition which 
were recorded by Dr. Hubert Lyman Clark in 1918 under the name of Comactinia 
echinoptera I found an example of this form from station 7. 

In 1921 I recorded this species from a number of different stations about Barba- 
dos, and in 1923 I gave its range as worked out from my unpublished notes. 


Genus COMATILIA A. H. Clark 


Comatilia A. H. CuarK, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 365 (diagnosis; type C. iridometri- 
formis, sp. nov.); p. 497 (original reference, genotype, and range); Proc. Biol. Soc. Wash- 
ington, vol. 22, 1909, p. 175 (referred to the Capillasterinae); Vidensk. Medd. fra den natur- 
hist. Forening i Kgbenhavn, 1909, p. 132 (side plates only); p. 151 (comparison with Cominia) ; 
Proc. U. S. Nat. Mus., vol. 38, 1910, p. 331, footnote (has 5 interradials when young); Ann. 
and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 644 (with Leptonemaster represents Comissia in 
the West Indies); Proc. U. S. Nat. Mus., vol. 40, 1911, p. 654 (central mouth); American 
Journ. Sei., ser. 4, vol. 32, 1911, p. 129 (characteristic of the West Indian fauna; significance) ; 
Crinoids of the Indian Ocean, 1912, p. 13 (corresponds to the East Indian Comissia, part); 
Internat. Revue der gesamt. Hydrobiol. u. Hydrogr., 1914, pp. 3 et seq. (represents Comissia, 
in part, in the Atlantic; range and its significance); Die Crinoiden der Antarktis, 1915, p. 132 
(covering plates); p. 181 (range; representative in the Atlantic of the Indo-Pacific Comissia, 
part); American Naturalist, vol. 49, 1915, p. 525 (asymmetry absent); Unstalked Crinoids 
of the Siboga Exped., 1918, p. 4 (in key).—Batuer, Ann. and Mag. Nat. Hist., ser. 9, vol. 1, 
No. 4, April, 1918, p. 298 (interradials)—A. H. Cuarx, Univ. Iowa, Studies in Nat. Hist., 
vol. 9, No. 5, 1921, p. 12 (confined to the West Indies); p. 15 (in key); The Danish Ingolf- 
Exped., vol. 4, No. 5, Crinoidea, 1923, p. 39 (range); p. 50 (in key). 

Diagnosis —A genus of Capillasterinae including small species with 10 arms only 
and a central mouth; the second, third, and fourth pairs of pinnules are absent, so 
that there are no pinnules between P, and P; on the outer and P, and P, on the inner 
side of the arms. 

Geographical range—Only known from east of Brunswick, Ga. 

Bathymetrical range—Only known from 512 meters. 

Thermal range.—One record, 6.95° C. 

Remarks.—This is the only genus of Comasteridae with deficient pinnulation, 
with large and well-formd covering plates along the pinnule ambulacra, and with 
perisomic interradials. 

In the Oligophreata deficient pinnulation occurs elsewhere only in the family 
Colobometridae, where the absence of one (rarely more) of the earlier pinnules 
(usually P,) is widespread, being found in the genera Petasometra, Cyllometra, E/pi- 
metra, Colobometra, Cotylometra (by individual variation), Prometra, Decametra, and 
Oligometra (by individual variation). In the Macrophreata it reaches an extreme in 
the Atelecrinidae in the genus Afelecrinus, though the other genus of that family, 
Atopocrinus, has the full complement of pinnules. In the Pentametrocrinidae 
deficient pinnulation is characteristic of all the species of Thaumatocrinus and of some 
of the species of Pentametrocrinus. In the Antedonidae it occurs in Balanometra 
(Zenomeirinae), and in Hypalometra and occasionally by individual variation in 
Erythrometra and Perometra (Perometrinae). Groups of perisomic interradials 
resembling those of Comatilia are characteristic of the Atlantic species of Antedon, 
of species of some closely allied genera, and of Erythrometra. 
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In Comatilia the mouth is central and the anal tube is small and marginal. 
Sacculi are sparingly present. 

The single known species superficially suggests some of the small species of 
Dorometra and related genera, and until it is closely examined its true affinities are 


not suspected. 
COMATILIA IRIDOMETRIFORMIS A. H. Clark 


Plate 30, Figures 89-92 


[See also vol. 1, pt. 1, fig. 235 (ventral view of centrodorsal), p. 249; fig. 326 (cirrus), p. 279; fig. 453 
(dorsal view of radial pentagon), p. 355; pl. 2, figs. 528, 529 (young); pt. 2, figs. 13, 14 (cen- 
trodorsal and radials), p. 15; fig. 183 (lateral view), p. 98; fig. 237 (arm), p. 197; fig. 264 (arm 
and pinnules), p. 207; fig. 397 (covering plates), p. 245; figs. 592, 593 (pinnule tip), p. 303; 
figs. 616-618 (comb), p. 317; fig. 687 (disk), p. 341; figs. 763, 764 (covering plates), p. 353; 
figs. 803-805 (covering plates), p. 378] 


Comatilia iridometriformis A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 366 (description; 
Albatross station 2670); p. 497 (type of Comatilia); Ann and Mag. Nat. Hist., ser. 8, vol. 5, 
1910, p. 361 (development of side and covering plates the result of a deep water habitat).— 
Batuer, Ann and Mag. Nat. Hist., ser. 9, vol. 1, No. 4, April 1918, p. 298 (interradials).— 
A. H. Cuark, Smiths. Miscell. Coll., vol. 72, No. 7, 1921, pl. 7, fig. 43; The Danish Jngolf- 
Exped., vol. 4, No. 5, Crinoidea, 1923, p. 39 (range). 

Diagnostic features —The absence of the second, third, and fourth pairs of pin- 
nules, so that there are no pinnules between P, and P, and P; and P,, distinguishes 
this species at once. It is a very small form, the arms being only 30 mm. in length; 
the cirri are XVI-X XVIII, 9-10, from 5 mm. to 6 mm. in length, very slender and 
delicate, with the longest segment about four times as long as broad with expanded 
ends. 

The general appearance of this species suggests one of the small antedonids much 
more than any of the other species of Comasteridae; but the characteristic comasterid 
comb is well developed. 

Description—The centrodorsal is moderate in size, discoidal, with the bare 
polar area flat, usually with a more or less developed low rounded median tubercle, 
from 1 to 1.5 mm. in diameter. The cirrus sockets are usually in a single, but often 
in a more or less partially double or even triple, marginal row. 

The cirri are XVI-XXVIII, 9-10, from 5 to 6 mm. long, exceedingly slender 
and delicate. The first segment is short, about twice as broad as long, the second is 
about twice as long as broad, the third and fourth are the longest, about four times as 
long as broad, and the fifth is slightly shorter. The following segments gradually 
decrease in length, the antepenultimate being about half again as long as its distal 
diameter and the penultimate about as long as, or slightly longer than, broad. The 
second and following segments are strongly constricted centrally with expanded ends. 
After the fourth the proximal ends become less and the distal more expanded, the 
latter overlapping all around, but slightly more dorsally than ventrally, the dorsal 
overlap, however, exhibiting no tendency to project anteriorly. The opposing spine 
is terminal in position, directed obliquely forward, arising from the entire distal 
half (or rather more) of the dorsal side of the penultimate segment, about equal to 
one-half of the distal diameter of the segment in length, usually forking transversely 
in its distal half, more rarely breaking up into a number of small spines. The ter- 
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minal claw is approximately equal in length to the penultimate segment, moderately 
stout and evenly curved. 

The ends of the basal rays are siaible as rather prominent tubercles in the inter- 
radial angles. 

The radials are very short in the median line, but extend well up in the inter- 
radial angles and separate the bases of the IBr, for a distance about equal to one-half 
of the basal diameter of those ossicles. The IBr, are comparatively small, oblong, 
very short, between three and four times as broad as long. The [Br, (axillanies) 
are broadly pentagonal, about twice as broad as long, the lateral edges about as 
long as those of the [Br; with which they make an obtuse angle. 

Arms 10, about 30 mm. long. The first brachial is very short, oblong, about 
four times as broad as long, united basally with its fellow, but diverging from it at 
approximately a right aes distally. The second brachial is usually about twice as 
large, wedge-shaped. The first syzygial pair (third and fourth brachials) is somewhat 
longer than broad. The following brachials are very obliquely wedge-shaped, at 
first about as long as broad, but almost immediately becoming longer than broad and 
eradually increasing in length, being terminally two or three times as long as broad 
or even longer, with expanded ends. After about the sixth the brachials develop 
strongly produced and overlapping distal ends which are armed with a row of com- 
paratively coarse spines. 

Syzygies occur between brachials 3+4, again between brachials 13+14, and 
distally at intervals of 2 muscular articulations. 

There are no pinnules on the fifth-tenth brachials, P:, P3, Py, P,, P., and P, being 
absent. P, is from 4 to 4.5 mm. long, slender and tapering evenly distally, composed 
of 20 segments, of which the first is not so long as broad, the second and third are 
about as long as broad, and the remainder are about half again as long as broad. The 
segments are somewhat constricted centrally and have expanded and overlapping 
distal ends which are armed with fine spines, and a finely spinous dorsal surface. 
The terminal comb is very prominent, composed of from 6 to 8 large teeth which are 
trapezoidal or bluntly triangular, their bases in contact, somewhat higher than the 
height of the segments which bear them, and recurved. P, is similar to P,. P; (the 
pinnule following P,) is 3 mm. long with 12 segments, of which the first 2 are not so 
long as broad, the third is about as long as its proximal diameter, and the remainder 
are somewhat longer than broad. Ail but the first have greatly expanded distal ends 
armed with comparatively coarse spines. A strongly rounded and prominent gonad 
occupies the second-fourth or second-fifth segments. The following pinnules slowly 
increase in length, the segments, except the first 2, slowly becoming more and more 
elongated. The distal pinnules are about 4.5 mm. long, or about the length of the 
oral pinnules. The gonads occur on from 3 to 6 pinnules on either side of the arm 
and are always small and basally situated. 

Large, conspicuous, and well-formed covering plates are present, 5 to each 2 
pinnulars. These are considerably higher than the lateral diameter of the pinnulars, 
extend outward and slightly distally, and are somewhat more than twice as long as 
broad and strongly constricted centrally, so that they appear as two similar circles 


joined by a broad neck; their reticulation is very fine, and their borders are regular, 
though unfinished. 
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The integument over the gonads contains irregular plates and spicules of various 
sizes which are not in contact with each other. 

The tentacles contain numerous spicules in the proximal portion. 

Two to four large oval or circular perisomic iaterradials, which are usually not 
quite contiguous, are found in each interradial angle. 

The disk, except for the perisomic interradials, is naked. The mouth is central 
and very large. The anal tube is small and marginal. 

Sacculi are present on the pinnules, though they are not numerous. 

Localities —Albatross station 2670; off Brunswick, Ga. (lat. 31° 20’ 00’” N., 
long. 79° 22’ 00’’ W.); 512 meters; temperature 6.95° C.; gray sand and dead coral; 
May 5, 1886 [A. H. Clark, 1909] (13, U.S.N.M., 14706, 25460, 34629, 34631). 

Albatross station 2671; off Brunswick, Ga. (lat. 31° 20’ 00’’ N., long. 79° 22’ 
00’’ W.); 512 meters; gray sand and dead coral; May 5, 1886 (18, U.S.N.M., 14699, 
15975, 34626). PI. 30, figs. 89-92. 

Remarks.—This species has not been found since the original material was 


obtained. 
Genus MICROCOMATULA A. H. Clark 


Microcomaiula A. H. Cuarx, Amer. Journ. Sci., ser. 4, vol. 32, 1911, p. 129 (nomen nudum; charac- 
teristic of the West Indian fauna; significance; appears to have been derived from Comissia) ; 
Unstalked Crinoids of the Siboga Exped., 1918, p. 4 (in key); Univ. Iowa, Studies in Nat. 
Hist., vol. 9, No. 5, 1921, p. 12 (confined to the West Indies); p. 16 (in key); The Danish 
Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 39 (range); p. 51 (in key). 

Diagnosis—A genus of Capillasterinae, including small species with 10 arms only 
and a central mouth; all the pinnules are present; the cirri are excessively slender 
and delicate with enormously elongated segments and swollen articulations; the first 
cirrus segment is longer than broad, and the penultimate, which is much shorter than 
those preceding, is twice as long as broad; the terminal comb on the oral pinnules 
consists of 3 very long lance-head-like teeth. 

Geographical range-—Only known from the Virgin Islands. 

Bathymetrical range-—Dredged between 91 and 183 meters. 

Remarks.—The single species of Microcomatula, first described below, is the small- 
est of all the living crinoids, although it is only slightly smaller than the smallest 
species in the Antedonidae. It is interesting that, with so many giant forms which 
in bulk if not in arm length exceed all other comatulids, the family Comasteridae 
should include the very smallest living species. The next smallest species, together 
with the species with the greatest length of arm, belong to the family Antedonidae. 

MICROCOMATULA MORTENSENI, sp. nov. 

Description.—The centrodorsal is low hemispherical, almost entirely covered with 
cirrus sockets and with a very small bare dorsal pole; the cirrus sockets stand up 
some distance from the general surface. 

The cirri are about XL, 8-9, the peripheral 4.5 mm. long, the apical about half 
that length, excessively slender and threadlike, with abruptly and conspicuously 
swollen articulations. The first segment is longer than broad, the second is about 
four times as long as broad or longer, and the following are greatly elongated, 
the third and fourth being the longest. Beyond the fourth the length diminishes 
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to the antepenultimate which is four times as long as the median diameter and the 
penultimate which is wedge-shaped, increasing in diameter distally, and twice as 
long as its median diameter. The outer segments are laterally compressed. Under 
high magnification their distal dorsal edges are seen to be armed with fine spines 
and gabled in the middle, though the point of the gable is not produced. The oppos- 
ing spine is large and prominent, conical and sharp, directed obliquely forward. The 
terminal claw is shorter than the penultimate segment, slender and evenly curved. 

The radials are concealed by the centrodorsal except in the interradial angles, 
where they are produced anteriorly and separate rather widely the bases of the 
TBr, as in Comatilia. The IBr, are very short, from six to eight times as broad as 
long, with the proximal border more or less overlapped by the centrodorsal, the sides 
curving inward distally, and the distal border a very broad reentrant obtuse angle. 
The axillaries are much wider than long, the lateral edges very short and rapidly 
converging, making with the similarly converging sides of the IBr,; somewhat less 
than a right angle, the proximal border a broadly obtuse angle. 

The 10 arms are 12 mm. long. The brachials resemble those of Comatilia; their 
sides are rather strongly concave, and their edges and dorsal surface are finely spinous. 
The earlier brachials are about as long as broad, but distally they become elongated 
and four or five times as long as broad. 

Syzygies occur between brachials 3+4, 8+9, 12+13, and distally at intervals 
of 2 muscular articulations. 

The mouth is central and the anal tube marginal. 

P, is long and very slender, with much elongated segments, the longest five or 
six times as long as broad, the distal becoming shorter, centrally constricted with 
finely spinous ends. The terminal comb consists of 3 very large lance-head-shaped 
teeth, which are much longer than the diameter of the segments which bear them. 
Apparently P;, P,, and P, bear combs; P, and P; bear the first genital glands. 

Locality.—Off Frederiksted, St. Croix (Santa Cruz), Virgin Islands; about 91-183 
meters; Th. Mortensen, February 8, 1906 (1, type specimen, C. M.). 

Remarks.—It gives me great pleasure to name this curious little species in honor 
of its discoverer, my friend Dr. Th. Mortensen. 

Although so very small, the single known individual is evidently adult, having ° 
swollen genital glands. The exceedingly attenuated cirri represent a highly special- 
ized character, for the first cirri to appear in all pentacrinoids are relatively stout 
with short segments—at least in the forms with elongated cirrus segments those in 
the cirri of the pentacrinoids are much shorter than those in the cirri of the adults. 
The terminal combs on the oral pinnules are quite unique in having only 3 teeth, 
and these teeth are remarkable for their extraordinary development, recalling the 
teeth in the very long combs of Comatonia cristata. The position of the second 
brachial syzygy, which is between brachials 8+9 instead of between brachials 9+ 10 
as usual, is noteworthy. 

Genus COMATONIA A. H. Clark 


Antedon (part) P. H. Carpenter, Bull. Mus. Comp. Zoél., vol. 9, No. 4, 1881, p. 155. 
Actinometra (part) Hartuaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, p. 280. 
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Comatonia A. H. Cuark, Journ. Washington Acad. Sci., vol. 6, 1916, No. 5, p. 115 (type Actinometra 
cristata [P. H. Carpenter, MS.] Hartlaub, 1912; diagnosis; range); Unstalked Crinoids of the 
Siboga Exped., 1918, p. 4 (in key); Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 
(confined to the West Indies) ; p. 15 (in key) ; The Danish /ngolf Exped., vol. 4, No. 5, Crinoidea, 
p. 39 (range) ; p. 51 (in key).—Gusuén, Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 229, footnote 1 
(anomalous characters; possibly related to the Heliometrinae). 

Diagnosis.—A genus of Capillasterinae including small species with 10 arms only, 
a central mouth, and prominent sacculi; the cirri, though slender, are not excessively 
so; there are no carinate processes on the basal segments of the proximal pinnules; 
terminal combs occur only on the pinnules of the first pair, P; and P,, from one or 
both of which they may be absent; the combs usually arise about, or within, the 
proximal third of the pinnule and are composed of exceptionally large rounded teeth 
which usually much exceed in height the lateral diameter of the segments which 
bear them; the fourth-seventh brachials bear prominent spinous median knobs or 
keels; usually one or more of the earlier segments of P, are twice as long as broad, or 
even longer. 

Geographical range-——From Key West, Fla., to Cape Lookout, N. C. 

Bathymetrical range.-—From 14 to 366 (?411) meters. 

‘Thermal range.—Two records, 11.11° and 27 ° C, 

Remarks.—The genus Comatonia is a most extraordinary type and, except for 
the enormous comb on the oral pinnules, can scarcely be said to resemble the other 
comasterids in any particular. But neither does it, except superficially, resemble any 
other type of comatulid. 

Dr. Torsten Gislén has pointed out its anomalous characters and has suggested 
a possible relation to the subfamily Heliometrinae (Antedonidae). But the perfectly 
typical—indeed exaggerated— comasterid terminal combs seem to me to make its 
systematic position clear, expecially when Comatilia and Microcomatula, also curiously 
aberrant forms, are taken into consideration. 


COMATONIA CRISTATA (Hartlaub) 
Plate 6, Figures 17—20 
[See also vol. 1, pt. 2, fig. 790 (adambulacral deposits), p. 372] 


Antedon, sp. P. H. Carpenter, Bull. Mus. Comp. Zoél., vol 9, No. 4, 1881, p. 155 (distinguished by 
having enormous lancetlike processes on the lower joints of its oral pinnules; found among 
the large number of individuals of A. hagenii from the Florida Straits). 

Actinomeira cristata HartLAUB, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, pp. 280, 413 (listed) ; 
pp. 473-475 (?locality; detailed description) ; pl. 10, figs. 1-5; pl. 15, figs. 10, 11—A. H. Cuarx, 
Unstalked Crinoids of the Siboga Exped., 1918, p. 4, footnote (type of Comatonia; off Cape 
Lookout, N. C., 7% fathoms; near Key West, 120 and 132 fathoms. 

Comatonia cristata A. H. CuarKk, Journ. Washington Acad. Sci., vol. 6, No. 5, 1916, p. 115 (range; 
only species in the genus); The Danish Jngolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 39 
(range). 

Diagnostic features.—This is a small and delicate species with slender arms not 
more than 50 mm. in length; the cirri are about XL, 14-17, about 13 mm. long, the 
peripheral cirri being markedly longer and stouter than the apical, an unusual con- 
dition in the Comasteridae. 

97298—31——20 
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The extraordinarily developed comb on the oral pinnules, combined with the 
presence of prominent spinous knobs or keels on the earlier brachials, at once distin- 
guish this species from all others. 

While it is scarcely possible to confuse this form with any other of the Comas- 
teridae, its central mouth, its sacculi, its very small size and delicate build, and espe- 
cially the fact that the division series and arm bases are closely appressed with the latter 
parallel to each other and to the dorsoventral axis, give it an appearance quite unlike 
that of any other comasterid, but much resembling that of many of the smaller forms 
among the Antedonidae, and it is very likely to be mistaken for some member of 
this family until the oral pinnules are examined. 

Description.—The centrodorsal is hemispherical, almost completely covered with 
closely crowded cirrus sockets. 

The cirri are about XL, 17, about 13 mm. long, fragile and deciduous, though 
not excessively slender. The apical cirri are markedly shorter and weaker than the 
peripheral and are composed of 14 segments. The 2 basal segments are short, the 
third is longer, and the fourth-eighth are much elongated. The fifth and sixth are 
the longest, nearly or quite three times as long as broad. The elongated segments 
are somewhat constricted centrally. Beyond the eighth the segments gradually 
decrease in length and become strongly compressed laterally. The third from the 
last is not longer than broad. The short distal segments have very slight terminal 
dorsal tubercles, and the opposing spine is well developed. 

The radials are visible beyond the centrodorsal as narrow bands. The IBr, are 
short and are deeply incised distally by a rounded proximal process from the axillary 
which rises to a low broad and well-rounded synarthrial tubercle. The IBr, (axil- 
laries) are rhombic, with a slight median groove in the distal portion and strongly 
concave distal sides. 

The 10 arms are up to 50 mm. in length. The first brachials are short, longer 
exteriorly than interiorly, and are much incised by a rounded posterior process from 
the second which rises to a broad and well-rounded synarthrial tubercle. The 
second brachials are rhombic with a strong posterior process. The first syzygial 
pairs (composed of brachials 3+4) are about as long as the second brachials and 
cylindrical. The fifth brachial is of the same length, slightly wedge-shaped, the 
sixth is pronouncedly wedge-shaped and somewhat longer, and the seventh and 
eighth are similar to the sixth. The second syzygial pair (composed of brachials 
9+10) is longer. The succeeding brachials, especially from the fourteenth onward, 
are triangular, except for the syzygial pairs, which are always elongated and trape- 
zoidal. From the fifth to the eighth the brachials bear dorsally a knoblike or bluntly 
carinate process which is beset with exceedingly fine spines. The surface of the 
preceding and also of the succeeding brachials is everywhere smooth. 

Syzygies occur between brachials 3+4, 9+10, 14+15, 18+19, 22+23, 26427, 
and 30+31, sometimes between brachials 13+ 14, 17+18, and 22+23. 

P, is composed of about 35 segments, of which the 4 basal are irregularly rhombic, 
being produced into a point dorsally, and are in contact only in the middle of their 
ends. The following segments are about as long as broad, increasing in width 
distally so that they overlap the base of the succeeding segment both dorsally and 
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ventrally. Distally the segments gradually become elongated, so that those in the 
outer third are twice as long as broad or even longer. Usually one or more of the 
segments preceding the comb is more or less abruptly elongated, being twice as 
long as broad, or even longer. The comb is extremely long, usually arising at about, 
or within, the end of the proximal third of the pinnule, on about the tenth segment. 
The teeth soon become very long, in the outer half of the comb being two or three 
times the width of the segments in height. They have more or less parallel sides 
which are slightly constricted near the base and a broadly and evenly rounded tip. 

Very often, sometimes in as many as half of the total number in an individual, 
P, does not bear a comb but simply tapers gradually to a slender pointed tip, being 
straight and more or less stiffened and composed of progressively elongated segments. 

P, resembles P; and may either bear a very long comb or taper gradually to a 
pointed tip. 

P, is without a comb. It is straight, shorter than P,, and tapers to a pointed 
tip. It is composed of increasingly elongated segments. 

Hartlaub reproduced a figure which was originally drawn for Carpenter showing 
a pinnule consisting of 21 segments, of which the last 10 bear teeth. The first 
segment is neatly twice as broad as long, the second is about as long as broad, and 
those following increase in length so that the last before the comb is about four times 
as long as broad. Hartlaub believes that this represents P,, but it is more likely 
that it represents P, or P, of an intermediate type, as in the specimens which I have 
examined P, never shows any trace of a comb. 

The following pinnules have the 2 basal segments short and the third and fol- 
lowing greatly elongated. 

The disk is about 4.5 mm. in diameter. 

The mouth is approximately central. The anal tube is long. Sacculi are abun- 
dantly developed along the brachial and pinnule ambulacra. 

The color in alcohol is uniform light yellow or yellowish white. 

Notes.—In the 2 large specimens from the Pourtalés plateau the cirri are 15 mm. 
in length and are composed of 18-20 segments. 

Localities —Fish Hawk station 7302; Cape Lookout (North Carolina) Lighthouse 
bearing E. by N.  N., 1% miles distant; 14 meters; temperature 27.0° C.; hard sand; 
July 24, 1902 [A. H. Clark, 1918] (1, U.S.N.M., 34634). PI. 6, fig. 20. 

Fish Hawk station 7280; Gulf Stream, off Key West (lat. 24° 17’ N., long. 81° 
58’ 25’ W.); 241 meters; temperature 11.11° C.; February 14, 1902 [A. H. Clark, 
1918] (1, U.S.N.M., 34632). 

Fish Hawk station 7298; Gulf Stream, off Key West (lat. 24° 19’ 00’’ N., long. 
81° 39’ 45’ W.); 219 meters; bottom temperature 18.5° C.; coral bottom; February 
26, 1902 [A. H. Clark, 1918] (1, U.S.N.M., 34628). PI. 6, fig. 19. 

Off Key West, Fla.; about 146 meters (1, M. C. Z., 747). 

Florida Keys; 172-229 meters (1, M. C. Z., 44 [part]). 

University of lowa’s Bahamas expedition station 30; south of Key West; about 
183 meters [H. L. Clark, 1918] (1, U. I. M.). 

University of Iowa’s Bahamas expedition station 48; southeast of Key West; 
about 146 meters [H. L. Clark, 1918] (2, U. I. M.). 
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Eolis; off Sambo Key, Fla.; 210 meters; John B. Henderson (1, U.S.N.M., E. 
548). Pl. 6, figs. 17, 18. 

Corwin station 1P; 5 miles southsouthwest of Sand Key, Fla.; 164-183 meters; 
May 17, 1867 [Hartlaub, 1912, as “Com. 101, Stn.—”’ =Corw. Po. 1, Stn. —]. 

Pourtalés plateau; 366-411 meters (2, M. C. Z., 755). 

Geographical range-—From Cape Lookout, N. C., southward to the Florida Keys. 

Bathymetrical range——From 14 to 366 (?411) meters; the average of 10 records 
is 206 meters. 

Thermal range.—There are two records, 18.5° C. and 27.0° C.; the average is 
19.05° C. 

Remarks.—In his preliminary report upon the Blake comatulids published in 1881 
P. H. Carpenter wrote that among the large number of individuals of Coccometra 
hagenii from the Florida Straits he found a few examples of two entirely new species 
of ‘‘ Antedon.’’ One of these was the form now known as Hypalometra defeeta. The 
other is distinguished by having enormous lancetlike processes on the lower joints of 
its oral pinnules. Without question Comatonia cristata is the species to which this 
refers, for it is very commonly found associated with Coccometra hagenti. Carpenter, 
who had recently (1879) published an extensive memoir upon the Comasteridae 
(his genus Actinometra) based entirely upon a study of the highly specialized Indo- 
Pacific types, was not prepared to recognize this anomalous little creature with a 
central mouth and sacculi as related to them, and he therefore assigned it to the genus 
Antedon as understood by him. He speaks of the enormous lancetlike processes on 
the lower segments of the oral pinnules. In some cases nearly all the segments of 
these pinnules are involved in the comb, which is so extravagantly developed as almost 
to obscure its real nature. 

When the Blake collection was turned over to him Hartlaub found in it a single 
specimen of this species without a locality label, and among the accompanying papers 
several excellent figures. (Pl. 10, figs. 1-5.) He gave a detailed description of the 
single individual, assigning it to the genus Actinometra, but pointing out that it 
strongly recalls an ‘‘ Antedon” of the Tenella group. He did not suspect that it was 
the peculiar Antedon referred to by Carpenter in 1881. 

Among the collections in the United States National Museum I had found several 
specimens of this species which were readily identified from Hartlaub’s description 
and figures, so that when I established for it the genus Comatonia in 1916 I was able 
to indicate its range. 

Dr. H. L. Clark in 1918 gave two localities at which it had been taken by the 
University of Iowa’s Bahama Soe uous in 1893, and was so kind as to allow me to 
examine the specimens. 

In 1924 Dr. Torsten Gislén ereeiebd ¢ that this form deviates from all comasterids 
in having a rounded conical centrodorsal with the cirri in 3 or 4 rows, strong rounded 
posterior projections at the synarthrial articulations, and sacculi. He believes it to 
be a macrophreate form, possibly related to the Heliometrinae. 

But I can not see any good reason for not considering it as a generalized 
representative of the Capillasteridae. 
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Subfamily COMACTINIINAE A. H. Clark 


Comactiniinae A. H. Cuark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 175 (includes Comatula, 
Comactinia, and Cominia [Comatulides}); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, 
p. 488 (2 genera and 6 species in Australia); Proc. U. 8S. Nat. Mus., vol. 43, 1912, p. 390 (dis- 
cussion of characters) ; Crinoids of the Indian Ocean, 1912, p. 6 (number of Hast Indian genera; 
number of genera also found in the Atlantic; number of genera represented by closely allied 
genera in the Atlantic; genera exclusively confined to the East Indies; number of East Indian 
species); p. 20 (distribution in detail); p. 54 (in key); Bull. de l’Institut océanographique, 
Monaco, No. 294, 1914, pp. 7, 8 (relations to temperature); Journ. Washington Acad. Sci., 
vol. 4, No. 19, 1914, pp. 559-563 (correlation of geographical and bathymetrical range) ; No. 20, 
p. 582 (relation to temperature); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1914, 
pp. 4 and following (Atlantic and corresponding East Indian genera); Records of the Western 
Australian Museum, vol. 1, pt. 3, 1914, p. 114 (genera and species collected by the Endeavour 
in Western Australia); Journ. Washington Acad. Sci., vol. 5, No. 4, 1915, pp. 126-134 (bathy- 
metrical range and its phylogenetic and palaeontological significance) ; Amer. Journal of Science, 
vol. 40, 1915, p. 67 (detailed discussion of bathymetrical range); American Naturalist, vol. 49, 
1915, p. 525 (bathymetrical and thermal ranges; included genera and their bathymetrical 
ranges); p. 539 (genera with asymmetrical disks; genus with one or more rays dwarfed); Un- 
stalked Crinoids of the Siboga Exped., 1918, p. 2 (in key); p. 24 (key to the included genera) ; 
University of Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (represented in West Indies) ; 
p. 25; Smithsonian Miscell. Coll., vol. 72, No. 7, 1921, p. 3. 

Comactiniinés A. H. Cuark, Bull. du mus. d’hist. nat., Paris, No. 4, 1911, p. 247. 


Diagnosis —A subfamily of Comasteridae in which the cirri are usually short 
and strongly curved, and their outer segments are entirely without dorsal processes; 
the cirri are often entirely absent, and may be present only in the interradial angles 
of the centrodorsal; the arms are usually 10, but sometimes more than 10, though 
never more than 23, in number; when there are more than 10 arms the I/Br and IIIBr 
series are always 2 (1+2); following a IJBr or IIIBr axillary, and often following a 
IBr axillary, the first brachial syzygy, always on the outer arms and sometimes on 
both, is between brachials 1+ 2, and there is another syzygy between brachials 3+4; 
the genital pinnules are usually, but not invariably, noticeably broadened and are 
composed of very short segments. 

Geographical range——From southwestern Japan [?and the Society Islands] to 
the southern coast of Australia and westward to Ceylon; from Cape Lookout, N. C., 
southward throughout the Caribbean Sea and Gulf of Mexico to Rio de Janeiro, 
Brazil. 

Bathymetrical range.—¥ rom the low-tide mark down to 984 meters. The rela- 
tive frequency of the included genera at different depths is as follows: 


O=l00hmeters: 5. 2-22 ee Se 3800-400 meters: = <3 = = ee 2 
100-200 meters. ----=---.---..-..- 21400-6600 ;metersaaa- == esa eee oe 2 
200-s00!meters= 22 nee i14/600—1,000lmeters== 2-2 sae eee 1 


Remarks.—The subfamily Comactiniinae is a small and fairly homogeneous group 
including only 4 genera. Three of the four genera (Comatulella, Comactinia and 
Comatulides) contain species with 10 arms only. Of the 7 species included in the 
fourth genus (Comatula) 5 have invariably 10 arms, 1 is normally 10-armed, but 
certain individuals occur with more than 10 (usually 11 or 12, but exceptionally as 
many as 17) arms, and the last has 20 arms. 
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In one genus (Comatula) the synarthry between the elements of the [Br series is 
replaced by a syzygy and the first 2 brachials are united by syzygy excepting only 
in certain individuals of two species (pectinata and purpurea). 

The IIBr series, when present, are of two elements which are usually united by 
a more or less perfect syzygy, and on the outer arms arising from a [Br series there is 
a syzygy between brachials 1+2 as well as between brachials 3+4, which is usually 
absent on the inner arms. The arm division, therefore, is of the same type as that 
characteristic of Comatella and Neocomatella. 

In the exceptional individuals of Comatula pectinata which have more than 10 
arms the additional arms arise in the usual way through loss of the original arm at 
the articulation between the first 2 brachials and the appearance on the stump of an 
axillary from which 2 similar arms arise. 

But in Comatula rotalaria the original arms are not lost. The very young have 
10 arms only. As they grow, in place of the usual P; there appears on each arm an 
arm bud which rapidly develops, forming a secondary (external) arm which reaches 
full size at about the same time as the primary arm which bears it. This type of arm 
reduplication is unique among the comatulids, but it should be considered in connec- 
tion with the reduplication of the radials and postradial series in Promachocrinus. 

Excepting in a single genus (Comatula) the cirri are always well developed, there 
being at least one complete row and usually more. In Comatula they may be in adult 
individuals wholly absent (rotalaria, cratera, and micraster), confined to the inter- 
radial angles of the centrodorsal where they occur singly or in pairs (purpurea and 
tenuicirra), irregularly deficient (some individuals of solaris and pectinata), or forming 
a complete circlet (most examples of solaris and pectinata). 

The cirri are always wholly devoid of dorsal processes, except for a more or less 
developed opposing spine, composed of subequal segments which may be very short 
(Comatulella) or moderately long, and strongly recurved. They are usually short and 
stout, but exceptionally (Comatulides) rather long and slender. 

Increase in the number of arms over 10 and partial or complete absence of cirri 
are confined to species or individuals occurring within the area bounded by Hong 
Kong, the Philippines, tropical Australia, and Ceylon. It may be recalled that it is 
only within this area that the species of Capillasterinae without cirri (Capillaster 
macrobrachius) is found. 

History—The subfamily Comactiniinae was established in 1909 to include the 
genera Comatula, Comactinia, and Cominia; the last name, being preoccupied, was 
later changed to Comatulides. The genus Comatulella was subsequently created for 
a species (brachiolata) at that time included in Comatula. 

The Comactiniinge include all of the species referred by Dr. P. H. Carpenter to 
the Solaris group (herein included in the genera Comatula and Comatulella) ; one of the 
two species (paucicirra =rotalaria) included in the Paucicirra group, the other, not 
mentioned by name in the Challenger report but subsequently described as Actino- 
metra notata, being a synonym of Comatella stelligera, a member of the subfamily 
Capillasterinae; and two of the forms (echinoptera and meridionalis) definitely referred 
to the Hchinoptera group. Carpenter also referred to the Echinoptera group (Neo- 
comatella) pulchella and (Nemaster) rubiginosa, both of which belong to the Capil- 
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lasterinae. He remarked that he had ‘‘not seen more than half a dozen other indi- 
vidual representatives of the group in addition to the three already mentioned” 
(echinoptera [meridionalis], pulchella [which he also referred to the Stelligera group], 
and rubiginosa). One of this half dozen is Leptonemaster venustus, and some, at least, 
belong to the genus Comissia; another is the type specimen of Miiller’s Comatula 
cumingu. The last is a synonym of Comatula pectinata, while the genera Leptone- 
master and Comissia belong to the Capillasterinae. 


KEY TO THE GENERA OF THE SUBFAMILY COMACTINUNAE 


a‘. More than 30 cirrus segments which, except the penultimate, are twice as broad as long or even 
broader (southern Australia, from Perth, Western Australia, to Port Phillip, Victoria; 0-18 
TLC CCI) ete ee ee ne ee ee ee ee eee Comatulella, p. 295. 

a’. Fewer than 25 cirrus segments, of which at least some, and commonly all, are longer than broad; 
cirri occasionally absent. 

b!. Elements of the IBr series short and broad and, usually with the first 2 brachials, in lateral 
apposition; segments of the genital pinnules short and broad, usually much broader than 
long in the basal half of the pinnule, and more or less produced distally; only exceptionally 
more than XX cirri, which are short and rather stout; cirri sometimes absent. 

c!. Elements of the IBr series and first 2 brachials united by a more or less perfect syzygy, or at 
least the union is extremely close and shows externally no evidence of a median articular 
ridge; 2 or more of the basal segments of the proximal pinnules usually bear a prominent 
carinate process; arms 10-20, though usually 10; cirri may be absent (Ceylon and the Gulf 
of Martaban to Australia, south to between Fremantle and Geraldton, Western Australia, 
and Sandon Bluffs, New South Wales, northward to Hong Kong, the China Sea, and Luzon, 
and eastward possibly to the Society Islands; 0-109 meters) __--~__- Comatula, p. 302. 

c?, Elements of the IBr series and first 2 brachials united by synarthry, the line of union appear- 
ing externally as 2 very narrow triangles converging to a common apex in the median 
line; no carinate processes on the basal segments of the proximal pinnules; arms never 
more than 10; cirri always present (Cape Lookout, N. C., southward throughout the 
Caribbean Sea to Rio de Janeiro, Brazil; 0-508 [7510] meters) --____ Comactinia, p. 374. 

b?. Elements of the IBr series longer and narrow, widely free laterally; segments of the genital 
pinnules beyond the first 2 as long as, or longer than, broad; cirri XXIV-XL, long and 
slender, strongly compressed laterally; cirri always present; arms never more than 10 in 
number (southwestern Japan to the Lesser Sunda Islands; 311-984 meters) 

Comatulides, p. 400. 


Genus COMATULELLA A. H. Clark 


Comatula (part) Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 585, and following 
authors. 

Alecto (part) J. Mijtuur, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 206. 

Actinometra (part) P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 27, and 
following authors. 

Comatulella A. H. Cuarx, Amer. Journ. Sci., ser. 4, vol. 32 (old ser. 182), No. 188, Aug. 1911, p. 130 
(no diagnosis; used with the specific name brachiolata without explanation); Die Fauna 
Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 489 (confined to south Australia; closely related 
to Comatula which represents it in the East Indies); p. 447 (used to include [Comatula] brachio- 
lata only); Crinoids of the Indian Ocean, 1912, p. 9 (confined to south Australia); Journ. 
Washington Acad. Sci., vol. 5, No. 1, 1915, p. 8 (confined to the Australian fauna; most closely 
related to Comactinia); Die C.inoiden der Antarktis, 1915, p. 167 (nearly related t> Comatula) ; 
American Naturalist, vol. 49, 1915, p. 525 (bathymetrical range); p. 539 (asymmetrical disk) ; 
Unstalked Crinoids of the Siboga Exped., 1918, p. 24 (in key; range)—Gistén, Zool. Bidrag 
fran Uppsala, vol. 9, 1924, p. 59 (biseriality). 
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Diagnosis—A genus of Comactiniinae including species in which the cirri are 
composed of more than 30 short segments, all of which, except the penultimate, are 
twice as broad as long or even broader. The 10 arms are short and broad. Stout 
ungrooved pinnules capable of being coiled dorsally occur at intervals among the 


distal pinnules. ; 
Geographical range.—Southwestern and southern Australia, from Perth, Western 


Australia, to Port Phillip, Victoria. 

Bathymetrical range—From the shore line down to 18 meters. 

Remarks.—This is the only crinoid type in which numerous pinnules are modified 
into grasping organs serving to supplement the cirri and the only recent type in 
which there is a definite suggestion of a biserial arrangement of the brachials. The 
very short jointed cirri are unique in the Comasteridae, though more or less similar 
cirri are found in various genera in other oligophreate families. 


COMATULELLA BRACHIOLATA (Lamarck) 
Plate 31, Figures 93, 94; Plate 32, Figures 95-97 
[See also vol. 1, pt. 1, fig. 77 (dorsal view), p. 130; pt. 2, pl. 50, fig. 1332 (dorsal view)] 


Comatula brachiolata Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 535 (descrip- 
tion; ?Atlantic Ocean) —pE BuainvitLE, Dict. des. sci. nat., vol. 10, 1818, p. 108 (after 
Lamarck).—Lamovuroux, Encyclop. méthodique, vol. 2, 1824, p. 206 (after Lamarck).—pxr 
BLAINVILLE, Dict. des sci. nat., vol. 60, 1830, p. 229 (after Lamarck); Manuel d’actinologie, 
1834, 1836, p. 249 (after Lamarck)—Dvusarpin, in DesHayes and MiunE-Epwarps, Hist. 
nat. des animaux sans vertébres, ed. 3, vol. 1, 1837, p. 471 (from Lamarck).—DrsHayes and 
Miiner-Epwarps. Hist. nat. des animaux sans vertébres, ed. 2. vol. 3, 1840, p. 211 (after 
Lamarck).—J. MiuuEr, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 249.—DusarpIn 
and Hurt, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 201 (synonymy; description; 
? Atlantic Ocean). —P. H. Carpenter, Trans. Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, p. 5 (mouth 
excentric or even marginal); Journ. Linn. Soc. (Zool.), vel. 16, 1882, p. 517.—A. H. Crark, 
Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 150 (not known to occur 
with more than 10 arms); Proc. U. S. Nat. Mus., vol. 40, 1911, p. 18 (arms compared with 
those of Comanthus wahlbergii); Bull. du mus. d’hist. nat., 1911, No. 4, p. 244 (=Comatula 
brachiolata); p. 247 (= Alecto rosea: ?locality; types are 2 small specimens collected by Quoy 
and Gaimard; description; recorded from Port Phillip); Die Fauna Siidwest-Australiens, vol. 
3, Lief. 18, 1911, p. 485 (history); Mem irs Australian Mus., vol. 4, 1911, p. 710 (history); 
p- 717 (known to Carpenter from Australia); p. 718 (recorded by Hartlaub, 1891); p. 722 
(confined to south Australia; range); p. 733 (in key); p. 742 (annotated synonymy; charac- 
ters; Port Phillip, King Georges Sound; a south Australian species; includes Alecto rosea); 
Crinoids of the Indian Ocean, 1912, p. 30 (identity of the type and of Miiller’s record); p. 79 
(synonymy; localities; discussion of synonyms). 

Alecto brachiolata J. Mituer, Archiy f. Naturgesch., 1841, vol. 1, p. 142 (after Lamarck); 1843, 
vol. 1, p. 135 (redescribed). 

Alecto rosea J. MittLeR, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 206 (description; locality 
unknown); Archiv. f. Naturgesch., 1841, vol. 1, p. 148 (same); 18438, vol. 1, p. 182 (New Hol- 
land); Abhandl. d. k. preuss. Akad. d. Wiss., 1841, 1843, p. 206—Bryricn, Abhandl. d. k. 
preuss. Akad. d. Wiss., 1857, 1858, p. 16 (comparison of the union of the elements of the IBr 
series with that in Encrinus)—A. H. Cuarx, Memoirs Australian Mus., vol. 4, 1911, p. 711 
(history; identity); Proc. U. S. Nat. Mus., vol. 43, 1912, p. 383 (identity). 

Comatula rosea J. Mtuter, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 250.—Dusarp1n 
and Hupé, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 201 (synonymy; description; 
Australia) —W. B. Carpenter, Philos. Trans. Roy. Soc., vol. 156, 1866, p. 697 (distinct 
from C. rosacea) —P. H. Carprntrr, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 27 
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(systematic position)—A. H. Crarx, Crinoids of the Indian Ocean, 1912, p. 30 (synonym 
of brachiolata); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 89 (B. M., MS.=Comatulella 
brachiolata). 

Actinometra brachiolata P. H. Carrenrrr, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 27 
(systematic position)—Brtt, Proc. Zool. Soc. London, 1882, p. 533 (listed); p. 535 (specific 
formula) —P. H. Carpenter, Proc. Zool. Soe. London, 1882, 1883, pp. 735 and following 
(discussion of Bell’s method of formulation and corrected formula) ; Challenger Reports, Zool- 
ogy, vol. 26, pt. 60, 1888, pp. 57, 59, 278, 283, 366, 380.—Hanrriaus, Nova Acta Acad. Ger- 
man., vol. 58, No. 1, 1891, p. 107 (dry specimen in the Leyden Mus. without locality; char- 
acters)—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 
1583 (listed) —A. H. Cuarx, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 436 
(specimen recorded by Hartlaub is Comatula pectinata); Memoirs Australian Mus., vol. 4, 
1911, p. 716 (credited to Australia by P. H. Carpenter); p. 718 (Hartlaub’s record); Crinoids 
of the Indian Ocean, 1912, pp. 35, 38, 112 (identity of previous records); Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 75 (Amphimetra discoidea found under this name in the British 
Museum). 

Actinometra rosea P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 517; Proc. Zool. 
Soc. London, 1882, 1888, p. 747 (specific formula); Challenger Reports, Zoology, vol. 26, pt. 
60, 1888, p. 278 (no characters separate this form from brachiolata)—A. H. Crank, Proc. 
U.S. Nat. Mus., vol. 43, 1912, p. 385 (identity). 7 

Comatulella brachiolata A. H. Cuarx, Amer. Journ. Sci., ser. 4, vol. 32 (old ser., vol. 182), No. 188, 
Aug. 1911, p. 180 (significance of distinctive characters); Die Fauna Siidwest-Australiens, vol. 
38, Lief. 13, 1911, p. 436 (entirely different from the broad-armed variety of Comatula pecti- 
nata with which it was confused by Hartlaub); p. 441 (south Australia north to Perth and 
Port Phillip); p. 443 (range on the east coast); p. 444 (range on the west coast); p. 447 (locali- 
ties; descriptions of specimens; discussion of the broadening of the arms and pseudobiserialism) ; 
p. 465 (association with other species); Proc. U. 8. Nat. Mus., vol. 43, 1912, p. 381 (specimen 
from Koombana Bay in U.S.N.M.); p. 383 (includes Alecto rosea J. Miiller, 1841); p. 385 (in- 
cludes Actinometra rosea P. H. Carpenter, 1888); p. 387 (detailed description; range); Crinoids 
of the Indian Ocean, 1912, p. 9 (confined to south Australia); pp. 30, 35 (identity of previous 
records); Die Fauna Siidwest-Australiens, vol. 4, Lief. 6, 1913, p. 307, pl. 4, figs. 1, 2; Smiths. 
Miscell. Coll., vol. 61, No. 15, 1913, p. 7 (Port Phillip); Records of the Western Australian 
Mus., vol. 1, pt. 3, 1914, p. 114 (collected by the Endeavour in Western Australia); p. 115 
(south Australian species; occurrence in the vicinity of Perth established); p. 117 (between 
Fremantle and Geraldton; characters of the specimen; discussion of ungrooved pinnules, and 
of pinnules in general); Die Crinoiden der Antarktis, 1915, p. 124 (exhibits same characteristics 
as Solanometra antarctica); p. 167 (range); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr,. 
1915, p. 226 (detailed account of the distribution in Australia)—Harrmerynr, Mitt. zool. Mus. 
Berlin, vol. 8, Heft 2, 1916, p. 233 (southwest Australia, No. 5967).—Morrensen, Studies in 
the Development of Crinoids, 1920, p. 81, and footnote, p. 81 (prehensile pinnules).—A. H. 
Cuark, Smiths. Miscell. Coll., vol. 72, No. 7, 1921, p. 7 (pinnules).—GisL&én, Zool. Bidrag fran 
Uppsala, vol. 9, 1924, p. 56 (biseriality) p. 96 (pinnule articulations). 


Diagnostic features —The massive centrodorsal bearing cirri with more than 
30 very short segments, the broad, short, rapidly tapering arms, and the occasional 
occurrence of stout grooveless pinnules among the slender distal pinnules easily 
distinguish this species from all its relatives. 

Description.—The centrodorsal is very large and massive, thick discoidal, with a 
very slightly convex polar area 7 mm. in diameter. The cirrus sockets are arranged 
in a single crowded and slightly irregular marginal row. 

The cirri are XX—XXII, 32-34, 15 mm. long, rather slender, decreasing slightly 
in lateral width from the base to about the eighth segment, then remaining of the 
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same width until near the end, the terminal portion again tapering slightly. The 
first segment is very short and those following very gradually increase in length 
to the eighth, which, with those succeeding, is about twice as broad as long. The 
penultimate segment is about as long as broad. After the seventh or eighth 
segment the dorsal profile of the segments becomes very strongly, though evenly, 
convex, so that in a lateral view the dorsal profile of a cirrus as a whole is strongly 
scalloped. The opposing spine is small, blunt, and inconspicuous. The terminal 
claw is small and blunt. 

The radials are concealed by the centrodorsal. The IBr, are very short, oblong, 
almost or quite united Jaterally. They are united to the IBr2 (axillaries) by syzygy, 
the 2 ossicles together forming a pentagonal element which is about twice as broad 
as long. The [Br are free laterally. 

The 10 arms are apparently 60 or 65 mm. long. They are exceedingly stout 
in the basal half, the brachials measuring between 3 and 4 mm. in width. The 
dorsal surface of the arms is peculiarly flattened. The first brachial is exceedingly 
short, forming what appears superficially to be a syzygial pair with the second, this 
pair being wedge-shaped, about twice as broad as the median length, and interiorly 
united with its neighbor. The third and fourth brachials form a syzygial pair which 
is wedge-shaped and about twice as broad as the inner (greater) length. The fol- 
lowing brachials are slightly wedge-shaped, about three times as broad as the median 
length, gradually becoming triangular, from two and one-half to three times as broad 
as the longer side. The whole arm presents an exceptionally rugged appearance. 

P; is 13 mm. long and is composed of 30 segments, of which the first 3 or 4 are 
broader than long and the remainder are about as long as broad. None of the 
segments are carinate. The terminal comb has 11 teeth which are bluntly trian- 
gular, rather narrow basally, and about as high as the width of the segments bearing 
them. P, is similar but not so long, as stout basally as P,, but, owing to the lesser 
length, tapering slightly more rapidly. P3 is similar, 8.5 mm. long with 21 segments, 
almost all of which are broader than long, as stout basally as P, but becoming more 
slender distally. This pinnule bears no comb. The following pinnules are ap- 
parently similar to P;, gradually becoming more slender distally with longer seg- 
ments, the change taking place first in the distal portion of the pinnules and working 
toward the base, and slightly decreasing in length. The segments in the proximal 
part of the pinnules following P; are more or less produced in a thickened convexity 
dorsally, this feature dying away in the outer half of the pinnule and slowly dis- 
appearing from the pinnules in the distal half of the arm. 

The preceding description is based upon the 2 fragmentary specimens which 
were originally described by Johannes Miiller under the name of Alecto rosea in 1841. 

In a specimen probably from the vicinity of Perth, Western Australia, all the 
arms possess ambulacral grooves, but in the proximal portion of some of the arms 
single pinnules, or groups of 2 or sometimes of 3, occur without grooves; in the outer 
part of the arms occasional pinnules are found to be grooveless. There appears to be 
no regularity in the occurrence of the grooveless pinnules, though the conditions can 
not be worked out with certainty because of the poor state of preservation of the 
specimen. The grooveless pinnules (vol. 1, pt. 2, pl. 50, fig. 1332) are at once 
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recognizable through being very much stouter than the slender and delicate grooved 
pinnules. In contrast to the grooved pinnules, they are capable of being coiled 
dorsally, and they are commonly found wrapped about the organism to which the 
animal is clinging, quite after the manner of cirri. 

In color the 2 specimens first described are yellow. That probably from Perth 
is light pinkish, becoming rose color on the calyx and arm bases; the cirri are light 
pinkish proximally but become rose color beyond the eighth segment. 

Notes.—In the largest specimen from Koombana Bay the centrodorsal is large, 
thick discoidal, with a broad flat dorsal pole 4.5 mm. in diameter. The cirri are XIV, 
32-35, 13 mm. long, and are arranged in a single slightly irregular marginal row. 
They taper gradually to about the eighth segment, being comparatively slender from 
that point onward. 

The arms are 45 mm. long, very rugged and very stout, increasing gradually in 
width to about the twelfth brachial, from which point they taper rapidly to the tip. 
All the arms and almost all the pinnules possess ambulacral grooves. In this specimen 
the pinnules resemble the arms in being short. They are stout at the base but taper 
rapidly in the first 4 segments, being comparatively slender beyond. The distal 
pinnules are slender but short. 

The two other specimens from Koombana Bay are similar to the one described. 

The specimen probably from Perth is larger than those from Koombana Bay. 
The centrodorsal is thick discoidal with a large flat polar area 4.5 mm. in diameter. 
The cirri are XV, 32,13 mm. long. They taper very noticeably to the eighth segment, 
but vary slightly or not at all from that point onward. The sixth-ninth segments 
are the longest, from half again to twice as broad as long. The remaining segments 
are subequal, all more than twice as broad as long. Up to the eighth the cirrus 
segments are light in color with a dull unpolished surface, but beyond that point they 
are deeper in color and possess a distinct polish. There is, however, no definitely 
marked transition segment. The cirrus segments are perfectly smooth without 
dorsal spines or other projections, but in lateral view the dorsal profile of the outer 
segments is seen to be very convex. 

The anterior arms measure 65 mm. in length and the posterior 60 mm. The 
arms are short, stout, and rugged, tapering rapidly and ending quite abruptly, as is 
characteristic of the species. 

The mouth is submarginal, just to the right of the base of the right derivative of 
the anterior ray. 

In the specimen dredged by the Endeavour between Fremantle and Geraldton, 
which is an unusually fine example, the centrodorsal is thick discoidal with the dorsal 
pole large, very slightly convex (almost flat), 5 mm. in diameter. 

The cirri are XVIII, 35-37 (usually the latter), from 15 to 18 mm. in length. 
They are arranged in one (with a partial second) irregular marginal row. All of the 
component segments are much broader than long. The cirri taper markedly for the 
first 7 segments. 

The 10 arms are all of equal length and size, 85 mm. long, 2.5 mm. wide at 
the base, and 4.3 mm. wide at the broadest place, which is between the twelfth and 
fourteenth brachials. 
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The terminal comb on the proximal pinnules is composed of 15 teeth which are 
long and slender, shaped like an arrowhead with the point blunted. 

All of the arms bear ungrooved pinnules in equal numbers. In the proximal 
portion of the arms the pinnules on either side typically alternate, grooved and 
ungrooved; further out there are 2 grooved pinnules between adjacent ungrooved 
pinnules, and toward the arm tips all the pinnules are grooved. 

There is a very great difference in the structure of the grooved and ungrooved 
pinnules, which is well shown in the more proximal portion of the arm where the two 
types regularly alternate. The grooved pinnules, after the first 2 segments, which 
are rather large, are slender, delicate, and very flexible. The ungrooved pinnules 
have slightly larger basal segments than the grooved and taper very gradually, so 
that they are much stouter than the delicate grooved pinnules. At first the ungrooved 
pinnules lie horizontally, but in the distal half or third of the arms they curve dorsally 
into the form of a hook or spiral exactly as do the cirri, forming tendril-like attach- 
ments all along the arm, whereby the animal fixes each arm securely to the organisms 
on the sea floor in addition to fixing its central portion by means of its cirri. 

The segments of the stout grooveless pinnules are produced dorsally into blunt 
rounded processes exactly resembling the dorsal convex swellings on the outer cirrus 
segments. These are perfectly smooth, with no trace of spines. These processes are 
entirely absent from the slender grooved pinnules which, instead, bear on the dorsal 
side of the terminal segments the long recurved spines characteristic of the pinnules of 
all the comasterids. 

The color in life was purplish red, the centrodorsal and first 7 segments of the 
cirri darker and more brownish, the distal portion of the cirri bright red. 

A dry specimen in the Leyden Museum recorded and described by Hartlaub has 
the centrodorsal rather thick discoidal with the circular dorsal pole slightly convex 
and about 6mm. in diameter. The cirri are arranged in a single marginal row. 

The cirri are apparently XV, 30-40+. 

The single arm which is preserved entire is 50 mm. long. 

P, and P, are 10 mm. long and are composed of about 25 short segments, of 
which the 11 last are involved in the formation of the comb. The carination of the 
proximal segments of P, and P, which is characteristic of Comatula solaris is lacking. 

Hartlaub remarked that this individual in its general appearance closely re- 
sembles Comatula solaris, from which it differs in the much greater number of cirrus 
segments and the lesser number of segments in the proximal pinnules. 

In the Paris Museum I have examined 2 small specimens without locality, but 
collected by Quoy and Gaimard. ‘The larger has an arm length of only about 35 mm. 
The cirri are XII, 29-30. 

In the British Museum I examined a remarkably fine specimen from Port Phillip, 
Victoria. 

Abnormality—tIn the specimen probably from Perth, on one arm, the right 
derivative from the left anterior ray as viewed from the ventral surface, the ambula- 
cral grooves of 2 succeeding pinnules on the same side of the arm arise from the same 
point on the brachial ambulacral groove. 

Localities.—?Vicinity of Perth, Western Australia; Hamburg southwest Austra- 
lian Expedition, 1905 [A. H. Clark, 1911] (1, H. M.). PI. 31, figs. 93, 94. 
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Endeavour; between Fremantle and Geraldton, Western Australia [A. H. Clark, 
1914] (1, W. A. M.). 

Hamburg southwest Australian expedition station 56; Koombana Bay, 6-7 miles 
southwest of Bunbury; 14.5-18 meters; rocky bottom, with a few plantlike organisms 
July 28, 1905 [A. H. Clark, 1911, 1912] (3, U.S.N.M., 34933; H. M.; Berl. M., 5967). 
Pl. 32, figs. 96, 97. 

King George’s Sound [A. H. Clark, 1911]. 

Port Phillip, near Melbourne, Victoria [A. H. Clark, 1911, 1912, 1913] (1, B. M.). 

Australia; Herr Preiss [J. Miiller, 1849; Dujardin and Hupé, 1862; W.B.Carpenter, 
1866; P. H. Carpenter, 1879, 1882, 1888; A. H. Clark, 1911, 1912, 1913] (2, Berl. M., 
1048). Pl. 32, fig. 95. 

No locality [J. Miller, 1841, 1849; P. H. Carpenter, 1879, 1888]. 

No locality [Hartlaub, 1891]. 

No locality; Quoy and Gaimard [A. H. Clark, 1911] (2, P. M.). 

Erroneous locality —?Atlantic Ocean [Lamarck, 1816]. 

Geographical range——Southwestern and southern Australia, from Perth south- 
ward and eastward to Port Phillip, Victoria. 

Bathymetrical range—Inhabits shallow water, and has not been reported from a 
greater depth than 14.5-18 meters. 

History —This species was first described by Lamarck in 1816 under the name of 
Comatula brachiclata. The locality was given, with a query, as Atlantic Ocean. 

In 1841, Prof. Johannes Miller described Alecto rosea from a specimen without 
locality in the Vienna Museum, and in 1843 he redescribed Lamarck’s Comatula 
brachiolata, from notes taken in the Paris Museum by Dr. Franz Herrmann Troschel, 
in the following terms: 

The entire dorsal surface of the centrodorsal is free, the cirri being arranged in a 
single marginal row. The cirri are XV, 31-86. There are 10 arms. The first 4 
brachials are united in 2 syzygial pairs. The following brachials are strongly produced 
distally on alternate sides of the arm, these anterior processes forming blunted angles. 
The intersyzygial interval is from 4 to 7 muscular articulations. P, is the longest 
pinnule. The last 8 segments are produced into teeth as in Comactinia echinoptera. 
The segments of all the pinnules are strongly set off from each other so that the 
pinnules are moniliform. 

In 1841 Miiller had referred both brachiolata and rosea to the genus Alecto, and 
in 1843 he redescribed Lamarck’s brachiolata under the name Alecto brachiolata. 

In his monograph published in 1849 he referred both of these species to Comatula. 
He repeated his redescription of Comatula brachiolata, mentioning a dry specimen (or 
specimens) in the Paris Museum. The locality he gave as unknown. This was 
immediately followed by the description of Comatula rosea in the same terms he had 
used in 1841. He mentioned the type specimen in the Vienna Museum, and also 
others in the Berlin Museum which had been received from Australia (‘‘Neuholland”’) 
through Preiss. He noted that rosea is very close to brachiolata though not iden- 
tical with it, as it differs in the characters of the first pinnules. 

Dujardin and Hupé in 1862 repeated Miiller’s redescription of Comatula brachio- 
lata and added that the expanse is 100 mm. ; the arms, therefore, would be about 50 mm. 
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in length. They also repeated his description of Comatula rosea, giving the habitat 
as Australia, but mentioning only the specimen in the Vienna Museum. The expanse 
was given as 135 mm. 

Dr. P. H. Carpenter in 1879 referred brachiolata to Actinometra on the basis of 
notes made on an examination of the type in Paris. He referred rosea to Actinometra 
with a query, as he had not personally examined it. He remarked that “‘ Miiller says 
expressely that the first pinnules are not specially distinguished; but, except in this 
point, he regarded it as very closely related to C. brachiolata, which is a true 
Actinometra.” 

In the Challenger report (1888) Carpenter, who had been able since the publica- 
tion of his previous paper to examine the specimens of rosea described by Miiller 
both at Vienna and at Berlin, was able definitely to refer this form to Lamarck’s 
brachiolata. 

In his key to the species of the Solaris group of Actinometra he differentiated 
brachiolata from the two other species which he included (pectinata and solaris) on the 
basis of the greater number of cirrus segments (30-35), and the fact that the basal 
segments of the lower pinnules are not especially distinguished. 

In 1891 Dr. Clemens Hartlaub recorded a dry specimen of this species without 
locality which he found in the Leyden Museum. 

In 1911, I recorded 2 small specimens in the Paris Museum which had been col- 
lected by Quoy and Gaimard, but had with them no indication of locality. I did not 
see the dry specimen which had been described by Lamarck and subsequently rede- 
scribed by Miiller, but I have little doubt but that it was originally one of the same 
lot. At the same time I recorded a specimen from Port Phillip which I had seen in 
the British Museum. 

In another paper published in 1911 I recorded 3 specimens from Koombana Bay 
and another probably from the vicinity of Perth, describing 2 of these in detail. 

In 1912, I redescribed the 2 specimens in the Berlin Museum which had been 
recorded by Miiller in 1849 and which, thanks to the courtesy of Drs. W. Weltner and 
R. Hartmeyer, had been sent to me for examination. 

In 1913, I published photographs of both surfaces of the specimen probably from 
the vicinity of Perth, and in 1914 I gave a detailed account of a specimen which had 
been dredged by the Endeavour on the coast of Western Australia. 


Genus COMATULA Lamarck 


Asterias (part) Lin, Syst. Nat., ed. 10, vol. 1, 1758, p. 661, and following authors. 

Asteria (part) Briinnicu, Zoologia fundamenta, 1772, p. 230. 

Comatule Lamarck, Extrait du cours de zool. du mus. d’hist. nat. sur les animaux sans vertébres, 
1812, p. 35 (no definition). 

Asterias (Euryale) (part) Onn, Lehrb. d. Naturgesch., 3 Thiel, 1815, p. 356. 

?Polyactis Rarinesque, Analyse de la Nature, 1815, p. 153 (no type given). 

Comatula Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 530 (diagnosis; genotype 
C. solaris) —P&ron, in Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 531 
(mouth [really anus]; terminal claws) —[Bosc], Nouv. dict. d’hist. nat., vol. 7, 1817, p. 398.— 
Cuvimr, Le régne animal, vol. 4, 1817, p. 12—pr Buainvitxe, Dict. des sci. nat., vol. 10, 1818, 
p. 107.—_J. S. Miuunr, A Nat. Hist. of the Crinoidea, 1821, p. 128.— FLEMING, The Philosophy 
of Zool., vol. 2, 1822, p. 609.—G. Fiscuer, Enchiridion generum animalium, 1823, p. 27.— 


A MONOGRAPH OF THE EXISTING CRINOIDS 303 


Quix, Naturbeschreibung d. Ur- u. Pflanzenthiere, d. Wiirmer, Strahlenthiere, Spinnen, 
Scorpionen u. Krebse, 1823, p. 54—Lamourovx, Encyclop. méthodique, vol. 2, 1824, p. 204.— 
Lxacu, Zool. Journal, vol. 1, 1825, p. 589—Herusinerr, Zeitschr. f. organ. Physik, vol. 2, 
1826, p. 57.—F.eming, Hist. Brit. Animals, 1828, pp. 490, 494——pr Buarnvittp, Dict. des. 
sci. nat., vol. 60, 1830, p. 229.—Larremy, Cuvier’s Animal Kingdom, vol. 4, 1831, p. 333.— 
Levuckart, Zeitschr. f. organ. Physik, vol. 3, Heft 4, 1833, p. 375.—Goupruss, Petrefacta 
Germaniae, vol. 1, 1834, p. 201—Duvusarpin, L’Institut, No. 119, 1835, p. 268—[Grrvals], 
Dict. d’hist. nat., vol. 1, 1835, p.319.—Oxen, Allgem. Naturgesch., vol. 5, Abt. 2, 1835, p. 594.— 
J. V. Taompson, Edinburgh New Philos. Journ., vol. 20, 1836, p. 295—J. V. Tuompson, 
Philosoph. Mag., vol. 7, 1835, p. 208.—L. Agassiz, Mém. soe. de sci. nat. de Neuchatel, vol. 
1, 1835, 1836, p. 193.—pE BuarnvitLE, Manuel d’actinologie, 1834, 1836, p. 248.—J. V. 
Txompson, Frorieps Notizen, vol. 49, 1836, p. 1; Jameson’s Journ., vol. 20, 1836, p. 295.— 
[Anonymous], Penny Encyclop., vol. 7, 1837, p. 389.—Goupruss, Nova Acta Acad. German., 
vol. 19, pt. 1, 1839, p. 348—Lamarck, Hist. nat. des animaux sans vertébres, ed. 2, 1840, 
p. 204.—J. Mtuier, Monatsber. d.k. preuss. Akad. d. Wiss., 1840, p.91; Archiv f. Naturgesch., 
1840, vol. 1, p. 309.—L. Agassiz, Ann. des sci. nat., ser. 2, vol. 7, 1841, p. 257.—Forses, Hist. 
Brit. Starfishes, 1841, p. 5—Go.tpruss, Neues Jahrb. f. Mineral., 1841, p. 818—Jones, 
A General Outline of the Animal Kingdom, 1841, p. 188.—Austin and Austin, Ann. and Mag. 
Nat. Hist., ser. 1, vol. 10, 1842, p. 110—Lovin, Archiv f. Naturgesch., 1842, vol. 1, p. 306 
(myzostomes).—Gravenuorst, Vergleich. Zool., 18438, p. 42—Owen, Lectures on the Comp. 
Anat. of the Invert. Animals, 1843, pp. 114, 128.—J. Miituer, Abhandl. d. k. preuss. Akad. 
d. Wiss., 1841, 1843, p. 178—{Gervats], Dict. universel d’hist. nat., vol. 4, 1844, p. 129.— 
J. Miuier, Monatsber. d. k. preuss. Akad. d. Wiss., 1846, p. 178.—Agcassiz and GouvuLp, 
Principles of Zool., 1848, p. 147—F rey, Ueber die Bedeckungen d. wirbellosen Thiere, G6ttin- 
gen Studien, 1847, p. 61—A. Acassiz, Twelve Lectures on Comp. Embryol., 1849, pp. 13, 23, 
24, 25.—Bronn, Index palaeontologicus, 1849, p. 183; Algem. Zool., 1850, pp. 460, 461.— 
p’Orpr1aNny, Prodrome de paléontol. stratigraph. univers. des anim. mollusques et rayonnés, 
vol. 2, fase. 1, 1850, pp. 180, 274.—Avustin, Ann. and Mag. Nat. Hist., ser. 2, vol. 8, 1851, 
p. 285.—Bronn, Lethaea geognostica, ed. 3, vol. 1, Thiel 5, 1851, p. 176—Buscu, Beobach- 
tungen tiber Anat. u. Entwickl. einiger wirbell. Seethiere, 1851, pp. 76, 82; pl. 13, figs. 12-14.— 
Huxtey, Ann. and Mag. Nat. Hist., ser. 2, vol. 8, 1851, pp. 11, 13—Rormerr, Lethaea geog- 
nostica, vol. 3, Thiel 4, 1851, p. 133; Thiel 5, p. 177—Forses, Monogr. of the Echinod. of the 
Brit. Tertiaries, 1852, p. 19.—n’OrBiaNy, Cours élément. de paléontol. et de geol. stratigra- 
phique, vol. 2, fase. 1, 1852, p. 189.—Qusrnstrpr, Handb. d. Petrefactenkunde, 1852, p. 599.— 
Aaassiz and Goutp, Principles of Zcol., revised ed., 1853, pp. 179, 180; figs. 150, 151.—p» 
Koninck and LE Hon, Mém. acad. roy. de Belgique, 1854, pp. 32, 46.—Gossr, Manual Marine 
Zool., 1855, p. 62.—Jones, A General Outline of the Animal Kingdom, 1855, p. 205.— RoEMER, 
Lethaea geognostica, 3te Ausgabe, Iste Periode, 1855, pp. 214, 226.—van per Horven, Handb. 
of Zool., vol. 1, 1856, p. 145.—Barrett, Ann. and Mag. Nat. Hist., ser. 2, vol. 19, 1857, p. 33.— 
Beryricu, Abhandl. d. k. preuss. Akad. d. Wiss., 1857, p. 11—Carus, Icones zootomicae, 
iste Haelfte, Die wirbellosen Thiere, vol. 1, 1857, pl. 5, fig. 14.—Picrnt, Traité de Paléontol., 
ed. 2, vol. 4, 1857, p. 288.—Bronn, Untersuch. tiber die Entwickelungs-gesetze d. organ. Welt, 
1858, p. 420.—Lewes, Seaside Studies, 1858, pp. 204, 240.—[ANonyMovs], Cuvier’s Animal 
Kingdom, 1858, p. 680.—L. Aaassiz, An Essay on Classification, 1859, p. 128.—M. Sars, 
Nyt Magazin for Naturvidenskaberne, vol. 10, 1859, p. 17—Troscnet and Rurue, Handb. 
d. Zool., 1859, p. 583.—Bronn, Die Klassen u. Ordnungen d. Strahlenthiere, 1860, p. 191 
(history); p. 218 (food); p. 233 (systematic position); p. 234 (geographical distribution) ; p. 238 
(recent and fossil species; ranges, etc.)—Jon»s, A General Outline of the Animal Kingdom, 
1861, p. 181—Dvsarpin and Hurts, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 192.— 
Carus, Handb. d. Zool., vol. 2, 1863, pp. 5138, 515 —Wyvitte Tuomson, Nat. Hist. Review, 
1863, p. 16—A. Acassiz, Contrib. to the Nat. Hist. of the U. S., vol. 5, 1864, p. 79; Mem. 
American Acad., vol. 9, 1864, p. 16, footnote—ALLMaN, Trans. Roy Soc. Edinburgh, vol. 23, 
1864, p. 241—von Martens, Archiv f. Naturgesch., 1865, vol. 1, p. 345.—Kniaut, Nat. 
Hist.. or Second Division of the English Encyclop., vol. 2, 1867, p. 97—Cuavs, Grundziige 
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d. Zool., 1868, p. 103.—Puivur1, Elementos de Historia natural, Santiago de Chile, 1868, 
pl. 17—L. Aeassiz, Ann. Rep. to the Trustees, Mus. Comp. Zo6l., 1868, p. 9 (stages of 
growth).—Pomert, Revue des échinodérmes [1869], p. lii—-A. Agassiz, Ann. Lyceum Nat. 
Hist., New York, vol. 9, 1870, pp. 248, 244.—Fiscuer, Actes soc. Linn. de Bordeaux, vol. 27, 
1870, p. 350.—Bavups.or, Archives de zool. expérim. et général., vol. 1, 1872, p. 185 (nerves).— 
Puituirr, Elementos de Historia natural, Santiago de Chile, ed. 2, 1872, p. 146.—A. Aqassiz, 
Mem. Mus. Comp. Zodl., vol. 3, 1874, p. 761.—Srmprr, Arbeiten zool. zoot. Inst. Wiirzberg, 
vol. 1, 1874, p. 259 (anatomy).—W. B. Carpenter, Nature, vol. 12, 1875, p. 441 (nervous and 
reproductive system).—Greerr, Sitzungsber. d. Gessellsch. Marburg, 1876, No. 1, p. 21.— 
QueEnsteEpDT, Petrefactenkunde Deutschlands, vol. 4, Asteriden u. Encriniden, 1876, pp. 160, 
163.—TervuscHER, Jenaische Zeitschr., vol. 10, 1876, p. 508 (anatomy).—A. Agassiz, Contrib. 
to the Nat. Hist. of the U. S., vol. 5, 1877, p. 87.—P. H. Carpnnrar, Nature, vol. 15, Jan. 4, 
1877, p. 197; Journ. Anat. and Physiol., vol. 12, 1877, p. 35; Journ. Linn. Soe. (Zool.), vol. 138, 
1877, pp. 440, 441—Huxuey, A Manual of Anat. of Invert. Animals, 1877, pp. 34, 584.— 
Lupwia, Zeitschr. f. wiss. Zool., vol. 28, 1877, p. 257.—Pascor, Zool. Classification, 1877, 
p. 30.—P. H. Carprentpr, Quart. Journ. Microsc. Sci., vol. 19, 1879, p. 176 (anatomy) .— 
WacusMuTH and Sprincper, Proc. Acad. Nat. Sci. Philadelphia, 1879, p. 16; Revision of 
the Palaeocrinoidea, 1879, p. 16.—Batrour, A Treatise on Comp. Embryol., vol. 1, 1880, pp. 
429, 460, 461—P. H. Carpenter, Journ. Linn. Soe. (Zool.), vol. 15, 1880, p. 189; Popular Sci. 
Review, new ser., vol. 4, No. 15, 1880, p. 194; Report Brit. Assoc. for 1879 (Sheffield), 1880, 
p. 418 (nerves); Abstract of Two Papers on Crinoids, 1880, p. 5 (nervous system).—Lupwia, 
Zeitschr. f. wiss. Zool., vol. 34, 1880, p. 811—P. H. Carprmnrerr, Ann. and Mag. Nat. Hist., 
ser. 5, vol. 7. 1881, p. 288.—Neumayr, Sitzungsber. d. k. Akad. d. Wiss., Abt. 1, Jahrg. 1881, 
p. 147; pl. 1, fig. 10 (prebrachial stage of Antedon).—P. H. Carpenter, Quart. Journ. Microse. 
Sci., vol. 22, 1882, p. 378 (morphology); Report Brit. Assoc. for 1881 (York), 1882, p. 672.— 
A. Aaassiz, Mem. Mus. Comp. Zodl., vol. 10, No. 1, 1883, pp. 16, 17 (homologies of the 
centrodorsal).—CHapMAN, Trans. Roy. Soc. Canada, vol. 1, sect. 4, 1882, 1888, p. 115.— 
Corrinaer, Cruise of the Alert, 1883, pp. 187, 193.—Horrnes, Eléments de Palaeontologie, 
Palaeozoologie, 1884, p. 130.—P. H. Carpenter, Quart. Journ. Microsc. Sci., vol. 24, 1884, 
p. 5; suppl. vol., 1885, p. 155.—Ciaus and Sepewick, Element. Text Book of Zool., vol. 1, 
1885, p. 286.—Hoxper, Our Living World, vol. 3, 1885, p. 554.—Kornuer, Récherches sur 
la faune marine des fles anglo-normandes, 1885, p. 25.—QuENsTEDT, Handb. d. Petrefac- 
tenkunde, Afl. 3, 1885, p. 913.—Prrripr, Nouv. archives du mus. d’hist. nat., ser. 2, vol. 9, 
1886, p. 79.—P. H. Carpenter, Ann. and Mag. Nat. Hist., ser. 5, vol. 19, 1887, p. 21; Proc. 
Geo]. Assoc., vol. 10, 1887, No. 1, p. 3.—Harroa, Ann. and Mag. Nat. Hist., ser. 5, vol. 20, 
1887, pp. 324, 325——P. H. Carprnter, Zool. Anzeiger, vol. 10, 1887, p. 87.—Voer and 
Yuna, Traité d’anat. comp., vol. 1, 1887, p. 514—Wacusmuru and Sprinamr, Proc. Acad. 
Nat. Sci. Philadelphia, 1887, p. 27 (summit plates)—Hamann, Nachr. Gesellsch. Géttingen, 
1888, p. 127.—Freperica, La lutte pour ]’existence chez les animaux marins, 1889, p. 269 
(autonomy).—Hamann, Jenaische Zeitschr., vol. 23, 1889, p. 233 (anatomy).—HoNnrYMAN, 
Proc. Nova Scotia Sci. Inst., vol. 7, 1889, p. 264.—Prrrier, Nouv. archives du mus. d’hist. 
nat., ser. 3, vol. 1, 1889, p. 169 (anatomy).—P. H. Carpenter, Ann. and Mag. Nat. Hist., 
ser. 6, vol. 6, 1890, p. 3 (terminology of parts); Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 24.— 
Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 386.—Mose.ry, Notes by a Natu- 
ralist, 1892, p. 513.—Sure.ey, Zool. of the Invertebrata, 1893, p.239.—BatTuer, Natural Science, 
vol. 12, 1898, p. 341.—Fosrmr and LanxestEr, Scient. Memoirs of T. H. Huxley, 1898, 
p. 103.—J. A. THompson, Outlines of Zool., 1899, p. 239.—Actoqgur, Faune de France, 1900, 
p. 461.—A. H. Crark, Proc. U. 8. Nat. Mus., vol. 33, 1907, p. 69 (comb compared with that 
of Antedon tanneri); p. 70, footnote (name must be used instead of Actinometra); Smiths. 
Miscell. Coll. (Quarterly Issue), vol. 50, pt. 3, 1907, p. 343 (equivalent to Actinometra as 
used by P. H. Carpenter); p. 344 (probable relationship with Uintacrinus); Proc. U. S. Nat. 
Mus., vol. 33, 1908, p. 683 (revision, and separation into 2 genera); p. 685 (definition of the 
genus as restricted, with genotype, distribution, and list of species); vol. 34, 1908, p. 211 
(referred to the Comasteridae) ; p. 212 (occurs in Japan); p. 506 (status of the name; determina- 
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tion of the genotype as Comatula solaris, which is the same species as Aciinometra imperialis, 
the genotype of Actinometra); vol. 35, 1908, p. 113; fig. 21, p. 120; figs. 22, 23, p. 121 (arm 
structure); p. 123 (diagnosis); p. 124 (included species); Proc. Biol. Soc. Washington, vol. 21, 
1908, p. 185 (referred to the Comasteridae); American Naturalist, vol. 42, No. 500, 1908, 
p. 541 (characteristic of the Indo-Pacific-Japanese area); Geographical Journal, vol. 32, No. 6, 
1908, p. 602 (same) ; Smiths. Miscell. Coll., vol. 52, part 2, 1908, p. 204 (distinctive characters) ; 
Proc. U.S. Nat. Mus., vol. 36, 1909, p. 494 (history; use of the name by Miiller); p. 497 (origi- 
nal reference, genotype and distribution); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 173 
(articulation in the IBr series a pseudosyzygy); p. 175 (referred to the Comactiniinae) ; 
Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 151 (comparison with 
Cominia); Proc. U. 8S. Nat. Mus., vol. 38, 1910, p. 276 (spreading habit compared with that 
of Compsometra lacertosa); vol. 39, 1911, p. 538 (supposed syzygy in the IBr series really 
a pseudosyzygy); vol. 40, 1911, p. 10 (represented in the West Indies by Comactinia); Ann. 
and Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 644 (compared with Comissia); Amer. Journ. 
Sci., ser. 4, vol. 32 (old ser. vol. 182), 1911, p. 180 (significance of the 20-armed species in 
Australia); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 439 (closely related to 
Comatulella which it represents in the East Indies; possesses 3 purely Australian species); 
Memoirs Australian Mus., vol. 4, part 15, 1911, pp. 730, 731 (in keys); p. 732 (key to the Aus- 
tralian species); p. 739 (original reference; characters; range; represented in the Caribbean 
Sea by Comactinia); Proc. U. 8S. Nat. Mus., vol. 43, 1912, p. 389 (affinities and relationships; 
characters); Crinoids of the Indian Ocean, 1912, p. 9 (possesses additional species in Aus- 
tralia); p. 10 (absent from Japan; reason); p. 11 (absent from the Andamans, west coast of 
the Malay peninsula, and further westward); p. 13 (corresponds to Comactinia); p. 54 (in 
key); p. 78 (original reference; type); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 
1914, pp. 4 and following (represents Comactinia of the Atlantic; range); Beitrige zur Kenntnis 
d. Meeresfauna Westafrikas, Echinod. II, Crinoidea, 1914, p. 309 (corresponds to Comactinia) ; 
Die Crinoiden der Antarktis, 1915, p. 181 (range; represented in the Atlantic by Comactinia) ; 
Smiths. Miscell. Coll., vol. 65, No. 10, 1915, pp. 34 and following (phylogenetical study); 
American Naturalist, vol. 49, 1915, p. 525 (bathymetrical range); p. 589 (asymmetrical disk; 
1 or more rays dwarfed) ; Unstalked Crinoids of the Siboga Exped., 1918, p. 24 (in key; range) ; 
p- 25 (key to the species in the subgenus Validia; discussion); p. 26 (key to the species in the 
subgenus Comatula)—Gist£N, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 
p. 56 (discussion). 

Alecto (part) Leacu, Zool. Journ., vol. 1, 1825, p. 589, and following authors. 

Comatules (?part) Ferussac, Bull. des sci. nat., ser. 2, vol. 26, 1831, p. 183 (collected by Lamare- 
Picquot in the East Indies). 

Actinometra J. MiituER, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 180 (diagnosis; genotype 
Actinometra imperialis); Archiv f. Naturgesch., 1841, vol. 1, p. 140 (same); Abhandl. d. k. 
preuss. Akad. d. Wiss., 1841, 1843, p. 203; Archiv f. Naturgesch., 1843, vol. 1, p. 181; Monats- 
ber. d. k. preuss. Akad. d. Wiss., 1846, p. 178.—Bronn, Die Klassen u. Ordnungen der Strah- 
lenthiere, 1860, p. 206.—Dvusarpin and Hup#, Hist. nat. des zoophytes, Echinodérmes, 1862, 
pp. 203, 208.—GrrsTarKER, in Carus, Handb. d. Zool., vol. 2, 1868, p. 515.—LtrKkern, Vidensk. 
Meddel. fra den naturhist. Forening i Kjgbenhavn, 1864, p. 218.—Lovén, Canadian Naturalist, 
new ser., vol. 3, 1868, p. 441—Pomet, Revue des échinodérmes, 1869 p. liii—Liirken, Mus. 
Godeffroy Cat., vol. 4, 1869, p. 125; Vidensk. Meddel. fra den naturhist. Forening i Kjgbenhayn, 
1868, 1869, p. 161.—A. Acassiz, Ann. Lyceum Nat. Hist., New York, vol. 9, 1870, pp. 243, 
244—Craus, Grundziige d. Zool., 1872, pp. 229, 230.—Ltrxen, Mus. Godeffroy Cat., vol. 5, 
1874, p. 190.—Grusr, Jahresber. d. schlesisch. Gesellsch. f. vaterl. Cultur, 1875, p. 75.— 
Ciaus, Grundziige d. Zool., 1876, pp. 277, 279.—Lupwic, Nachr. Ges. Géttingen, 1876, 
p. 676.—Zirret, Handb. d. Palaeontol., vol. 1, 1876-1880, pp. 346, 397.—P. H. CARPENTER, 
Journ. Anat. and Physiol., vol. 11, 1876, p. 89; vol. 12, 1877, p. 35; Journ. Linn. Soc. (Zool.), 
vol. 13, 1877, p. 440; Nature, vol. 15, Jan. 4, 1877, p. 197.—Lupwie, Zeitschr. f. wiss. Zool., 
vol. 29, 1877, p. 49 —P. H. Carpenter, Quart. Journ. Micros. Sci., vol. 18, 1878, p. 372; 
vol. 19, 1879, p. 186; Nature, vol. 19, 1879, p. 450; Proc. Roy. Soc., vol. 28, 1879, p. 385; Trans. 
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Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, p. 1 and following (monographic account of the genus 
[that is, of the Comasteridae]).—Packarp, Zoology, 1879, p. 101.—WacusmutH and SPRINGER, 
Proc. Acad. Nat. Sci. Philadelphia, 1879, p. 10 (radials); Revision of the Palaeocrinoidea, 
1879, p. 10.—P. H. CarPENTER, Journ. Linn. Soe. (Zool.), vol. 15, 1880, p. 191; Pop. Sci. 
Review, new ser., vol. 4, No. 15, 1880, p. 195; Quart. Journ. Geol. Soc., 1880, pp. 40, 41, 45, 
52.—Craus, Grundziige d. Zool., ed. 4, vol. 1, 1880, p. 335.—P. H. Carpenter, Bull. Mus. 
Comp. Zoil., vol. 9, No. 4, 1881, pp. 152, 163—Wacusmutu and Sprincer, Proc. Acad. Nat. Sci. 
Philadelphia, 1881, pp. 184, 198; Revision of the Palaeocrinoidea, 1881, pp. 10, 24.—Brtu, 
Proc. Zool. Soe. London, 1882, p. 533.—P. H. Carpenter, Quart. Journ. Microsc. Sci., vol. 22, 
1882, p. 373.—Lupwic, Mém. acad. sci. Bruxelles, vol. 44, 1881, 1882, p. 6—Ltrxun, Dyre- 
riget, 1882, p. 616—P!’ H. Carpenter, Quart. Journ. Microsc. Sci., vol. 23, 1883, p. 610.— 
P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1883, p. 747.—CHapman, Trans. Roy. Soc. 
Canada, vol. 1, sect. 4, 1882, 1883, p. 115.—Prrrrer, Comptes rendus, vol. 96, No. 11, 1883, 
p. 725; Ann. and Mag. Nat. Hist., ser. 5, vol. 11, 1883, p. 294 (comparison with Eudiocrinus) — 
Bett, Report Zool. Coll. H. M. 8. Alert, 1884, p. 155.—P. H. CarpEntER, Phil. Trans. Roy. 
Soe., 1883, pt. 3, 1884, p. 926; Proce. Roy. Soc. Edinburgh, vol. 12, 1884, p. 369; Quart. Journ. 
Microsc. Sci., vol. 24, 1884, p. 324.—W. B. Carpenter, Proc. Roy. Soc., vol. 37, 1884, p. 72.— 
Craus, Traité de zool., 1884, p. 412——Hogrrnzs, Eléments de Palaeontologie, Palaeozoologie, 
1884, p. 130.—LockineTon, Standard Nat. Hist., vol. 1, 1884, p. 142.—Bert, Proce. Linn. Soc. 
New South Wales, vol. 9, 1884, 1885, p. 498 —P. H. Carpmntmr, Ann. and Mag. Nat. Hist., 
ser. 5, vol. 16, 1885, p. 102; Challenger Reports, Narrative, vol. 1, pt. 1, 1885, p. 310.—Cuaus 
and Sepeawick, Element. Text Book of Zool., 1885, pp. 286, 289.—Fiuuo1, La vie au fond des 
mers, 1885, p. 206.—von Grarr, Challenger Reports, Narrative, vol. 1, pt. 1, 1885, p. 317.— 
Lupwia, Synopsis d. Thierkunde, 3te Auflage, pt. 2, 1885. p. 948.—P. H. Carpenter, Trans. 
Linn. Soe. (Zool.), ser. 2, vol. 2, 1885, p. 435 (found by Déderlein to be extremely plentiful in 
Sagami Bay) —Wacusmutu and Sprineer, Proc. Acad. Nat. Sci. Philadelphia, 1885, p. 288; 
Revision of the Palaeocrinoidea, 1885, p. 66.—A. M. Marsuatu, Studies from the Biol. Lab. 
of Owen’s College, vol. 1, 1886, p. 295.—Pacxkarp, Zoology, 1886, p. 101.—Prrriner, Explora- 
tions sous marines, 1886, p. 275; Mémoire sur ]’organisation et le développement de la comatule 
de la Meditérranée, 1886, p. 86 (anatomy).—P. H. Carpenter, Ann. and Mag. Nat. Hist., 
ser. 5, vol. 19, 1887, p. 20; Quart. Journ. Microsc. Sci., vol. 27, 1887, p. 385; Proc. Geol. Assoc., 
vol. 10, 1887, No. 1, p. 2; Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 266.—RoLuEston 
and Jackson, Forms of Animal Life, 1888, p. 573—P. H. Carpenter, Journ. Linn. Soc. 
(Zool.), vol. 21, 1889, pp. 304 and following (species collected at Mergui); p. 313 (ambulacral 
grooves).—HaMANN, Jen. Zeitschr., vol. 23 (N. F. 16), 1889, p. 302.—pr Lortot, Paléontol. 
frang., terrain jurassique, vol. 11, pt. 2, 1889, pp. 434, 531.— Nneumayr, Die Staémme des Thier- 
reichs, vol. 1, 1889, p. 482.—NtcHotson and Lypekkesr, Manual of Palaeontol., 1889, p. 412.— 
Batuer, Nat. Hist. of the Crinoidea, 1890, p. [2]; Ann. and Mag. Nat. Hist., ser. 6, vol. 5, 1890, 
p. 314.—Cusnor, Comptes rendus, vol. 111, No. 22, 1890, p. 888.—Harrtaus, Nachr. Ges. 
Gottingen, May 1890, pp. 170, 186—MacMunn, Quart. Journ. Microse. Sci., 1890, p. 59 
(pigment).—WacusMutui and Springer, Proe. Acad. Nat. Sci., Philadelphia, 1890, p. 372.— 
BatHer, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 464——P. H. Carprntnr, Journ. 
Linn. Soc. (Zool.), vol. 24, 1891, pp. 5, 21—Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 
No. 40, April 1891, pp. 386, 387; vol. 8, No. 44, Aug. 1891, pp. 180, 181.-Baruer, Ann. and 
Mag. Nat. Hist., ser. 6, vol. 9, 1892, p. 59-—Panrkrs, Manchester Microsc. Soc. Trans., 1890, 
1891, p. 44.—Hartiaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 101—A. Agassiz, 
Mem. Mus. Comp. Zo6l., vol. 17, No. 2, 1892, p. 33, footnote-—Surnicer, Zool. Jahrb., vol. 
6, Morphol., 1892, p. 394.—Prrrisr, Traité de zool., 1893, pp. 785, 801, 858.— Woops, Element. 
Palaeontology, 1893, p. 91.—JamKEL, Sitzungsber. d. Ges. Naturforsch. Freunde, Jahrg. 1893, 
No. 4, 1894, p. 106—McMorricn, Text Book of Invertebr. Morphol., 1894, p. 542.—Hart- 
LAUB, Bull. Mus. Comp. Zoél., vol. 27, No 4, 1895, p. 142—Krtirr, Das Leben des Meeres, 
1895, pp. 422, 428 —Nurvine, Bull. Lab. Nat. Hist., Univ. Iowa, vol. 3, Nos. 1, 2, 1895, p. 76.— 
Baruer, Royal Nat. Hist., vol. 6, 1896, p. 300.—HaxcxeEn, Systemat. Phylogenie d. wirbel- 
losen Thiere (Invertebrata), Theil 2, 1896, p. 467—Lane, A Text Book of Comp. Anat., vol. 2, 
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1896, pp. 313, 365.—Cu aus, Lehrb. d. Zool., 1897, p. 318.— Parker and Haswett, A Text Book 
of Zool., vol. 1, 1897, p. 392.—Barunr, Report British Assoc. for 1898, 1899, p. 923; in Lan- 
KESTER, A Treatise on Zool., vol. 3, Echinoderma, 1900, pp. 130, 136, 137, 196.—{Be.u], Guide 
to the Shell and Star-fish Galleries in Brit. Mus., 1901, p. 113—Hux.ery, Anatomy of Inverte- 
brated Animals, 1901, p. 498.—Sprinerr, Mem. Mus. Comp. Zoél., vol. 25, No. 1, 1901, 
p. 29.—JAEKEL, Verhandl. des V. Internat. zool. Congresses zu Berlin, 1901, 1902. p. 1083.— 
DeuaGe and Hérovarp, Traité de zool. concréte, vol. 3, 1903, p. 394.—Sprinawr, Bull. Lab. 
Nat. Hist., Univ. Iowa, vol. 5, 1903, p. 220.—Sprrry, Rep. Michigan Acad. Sci., 1904, p. 198.— 
Mincxerrt, Archiv f. Naturgesch., Jahrg. 71, 1905, vol. 1, Heft 1, p. 166.—RwIcHENSPERGER, 
Bull. Mus. Comp. Zodl., vol. 46, No. 10, 1905, p. 172 (anatomy); Zeitschr. f. wiss. Zool., vol. 80, 
pt. 1, 1905, p. 25 (anatomy).—Sprinerr, Journal of Geology, vol. 14, No. 6, 1906, pp. 488, 
504.—Cuapwick, Liverpool Biol. Committee Memoir 15, 1907, p. 15 —DéprrueE, Gest. 
Crin. Siboga Exped., 1907, p. 8—Hamawnn, Bronns Klassen u. Ordnungen des Tier-Reichs, 
vol. 2, Abt. 3, 1907, p. 1582.—A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 70, footnote 
(pure synonyn of Comatula with the same species as genotype); vol. 34, 1908, p. 437 (discussion 
of the genotype) ; vol. 35, 1908, p. 113 (arm structure; revision) ; vol. 36, 1909, p. 361 (relation- 
ship to Antedon); p. 494 (history; revision) —Cuapwick, Journ. Linn. Soc. (Zool.), vol. 31, 
1908, p. 44.—ReEIcHENSPERGER, Zool. Anzeiger, vol. 33, No. 11, Aug. 18, 1908, pp. 365-367 
(glandular structures).—Steinmann, Die geol. Grundlagen d. Abstammungslehre, 1908, 
p. 158.—Baruer, Ann. and Mag. Nat. Hist., ser. 8, vol. 4, 1909, p. 39.—A. H. Cuarx, Ann. and 
Mag. Nat. Hist., ser. 8, vol. 3, 1909, p. 308.—Oswatp, Science Progress, No. 13, July 1909, 
p. 133.—Kirk, Proc. U.S. Nat. Mus., vol. 41, 1911, pp. 66, 95, 96, 97, 99, 125.—A. H. Crarx, 
Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p.6—Harrtriavs, Mem. Mus. Comp. Zodl., vol. 27, 
No. 4, 1912, pp. 282, 413.—RericuenspErGeEr, Zeitschr. f. wiss. Zool., vol. 101, Heft 1-2, 1912, 
pp. 3 and following (anatomy). 

Comatula (Actinometra) J. Miuuer, Abhandl. d. k. preus. Akad. d. Wiss., 1847, 1849, p. 246.— 
Kunt and van Hasseur, in Herklots, Bijdragen tot de Dierkunde, vol. 9, 1869, p. 10. 

Antedon (part) WyvitLe THomson, Philos. Trans. Roy. Soe., vol. 155, 1865, p. 537. 

Actimometra P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 37 (typographical 
error). 

Actynometra FinHoL, La vie au fond des mers, 1885, pp. 212, 216. 

Aclinometra Korner, Mém. soc. zool. France, vol. 8, 1895, p. 420 (typographical error). 

Actinometer Sprincer, Bull. Lab. Nat. Hist., Univ. Iowa, vol. 5, 1903, p. 220 (typographical error). 

Actinomerta A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 91 (editorial error). 


Diagnosis.—A genus of Comactiniinae including species in which there are not 
more than XX cirri with not more than 25 segments, of which at least some, and 
commonly all, are longer than broad. Cirri are occasionally absent, the centrodorsal 
being reduced to a pentagonal or stellate plate within the radial circlet. The arms 
are 10-27 in number, stout, frequently much broadened in the proximal portion, the 
anterior arms sometimes with the distal portion greatly elongated and attenuated. 
The elements of the division series are short and broad and, usually with the first 
2 brachials, are in lateral contact with their neighbors on either side. The segments 
of the genital pinnules are short and broad, in the basal half of the pinnules usually 
much broader than long, and more or less produced distally. 

Geographical range.-—From Ceylon and the Gulf of Martaban to Australia, 
south to between Fremantle and Geraldton, Western Australia, and Sandon Bluffs, 
New South Wales, northward to Luzon, the China Sea, and Hong Kong, and east- 
ward possibly to the Society Island. 

Bathymetrical range.—From the shore line down to 109 meters. 

Remarks—The normally 20-armed species of this genus (rotalaria) has been 
set apart as the type of a special subgenus, Validia, chiefly on account of its curious 
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method of arm reduplication, which is unique among living comatulids, though occur- 
ring in the pentacrinites. The 2 outer arms on each ray first appear as buds in the 
position of the usual P, on the original 10 arms. These buds develop into arms 
which reach the size of the 10 original—now inner—arms when the animal becomes 
adult. 

In Comatula pectinata, which may have as many as 17 arms, the additional arms 
arise in the usual way by the breaking off of the original arm at the articula- 
tion between the first 2 brachials and the development of an axillary bearing 2 arms 
on the stump or exposed articular surface of the first brachial. 

In arms arising from a IIBr axillary the first syzygy is between brachials 1+ 2, 
and on the outer arm this is immediately followed by another syzygy between bra- 
chials 3+4. The arm division in multibrachiate species or individuals of Comatula 
is therefore of the type characteristic of Comatella and its allies. 

Most of the 10-armed species of Comatula are remarkable for the great diversity 
of their arm structure. The arms may be slender or stout, short, or very greatly 
elongated. Often the posterior arms are short and broad, the anterior very long 
and attenuated. In some cases as few as 4 of the 10 arms may bear ambulacral 


grooves. 
EEY TO THE SUBGENERA OF COMATULA 


a'. Arms 20 (rarely more) in number; no cirri; in young individuals with cirri the outer arm on 
each IIBr series is smaller and shorter than the inner (Aru Islands and northern Australia 
south to Baudin Island, Western Australia, and Port Molle, Queensland; 0-69.4 meters) 
So a on ed ree EET ao ET Se sense eee Oa OOS 

a?, Arms less than 20, usually 10, in number; the 2 arms from the same axillary always of the 
same length; cirri usually, though not always, present (Ceylon and the Gulf of Martaban 
to Australia, south to between Fremantle and Geraldton, Western Australia, and Sandon 
Bluffs, New South Wales, northward to Luzon, the China Sea, and Hong Kong, and east- 
ward possibly to the Society Islands; 0-109 meters)___________________- Comatula, p. 320. 


Subgenus VAtipi4 A. H. Clark 


Comatula (part) Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 534, and follow- 
ing authors. 

Alecio (part) J. Miitter, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 184. 

Comatula (Actinometra) (part) J. MiitLeR, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 256. 

Actinometra (part) P. H. Carpenter, Proc. Roy. Soc., vol. 28, 1879, p. 390, and following authors. 

Actynometra (part) Firuot, La vie au fond des mers, 1885, p. 214. 

Validia A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, p. 142 
(characters; genotype Comatula rotalaria Lamarck, 1816); Unstalked Crinoids of the Siboga 
Exped., 1918, p. 24 (in key to the genera of Comactiniinae; range). 

Comatula (Validia) A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, pp. 6, 25. 


Diagnosis—A subgenus of Comatula including species in which the arms are 
usually 20 (from 18 to 27) in number. There are no cirri in the adult stage, the 
centrodorsal being reduced to a stellate plate sunken within the radial circlet. 

The young possess 10 arms and cirri. The additional 10 arms develop from a 
bud which appears in the place of P, and grows into an outer arm. In young indi- 
viduals, therefore, the outer arms of each IIBr series are smaller and shorter than 


the inner, not reaching the size of the inner arms until the animal is well grown and 
has lost all, or nearly all, the cirri. 
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Geographical range——From the Aru Islands and northern Australia south to 
Baudin Island, Western Australia, and Port Molle, Queensland. 
Bathymetrical range:-—From the shore line down to 69.4 meters. 


COMATULA ROTALARIA (Lamarck) 


Plate 32, Figure 98 


(See also vol. 1, pt. 1, fig. 78 (dorsal view of young), p. 131; figs. 151-159 (centrodorsal), p. 221; 
fig. 162 (dorsal view), p. 223; fig. 181 (dorsal view), p. 233; fig. 239 (ventral view of centro- 
dorsal), p. 249; fig. 305 (3 united radials), p. 264; fig. 419 (basal ray), p- 321; pt. 2, fig. 121 (di- 
vision series), p. 79; fig. 249 (arm), p. 199; figs. 391, 392 (arm tip), p. 245; figs. 629-631 (comb), 
p. 319; fig. 688 (disk), p. 341; pl. 1, figs. 958, 959 (radials); pl. 8, fig. 1020 (analysis of arm 
division); pl. 57, fig. 1364 (disk)] 


Comatula rotalaria Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 534 (descrip- 
tion; Australian Seas).—Lamouroux, Encyclop. méthodique, vol. 2, 1824, p. 205 (from 
Lamarck).—Dvusarpin, in DresHayrs and Mitnr-Epwarps, Hist. nat. des animaux sans 
vertébres, ed. 3, vol. 1, 1837, p. 471 (from Lamarck).—Desuayes and Minnr-Epwarbs, 
Hist. nat. des animaux sans vertébres, ed. 2, vol. 3, 1840, p. 210 (from Lamarck).—DvusarDIN 
and Hurt, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 204 (synonymy; description; 
Australia) —P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879 p. 5 (mouth 
excentric or even marginal).—A. H. Cuarx, Proc. U. 8S. Nat. Mus., vol. 39, 1911, p. 536 (types 
at Paris represent the species called jukesii by Carpenter and paucicirra by Bell); vol. 40, 1911, 
p- 19 (considered by Carpenter the same as parvicirra; but the types at Paris are conspecific 
with jukesii and paucicirra; Die Fauna Siidwest-Australians, vol. 3, Lief. 13, 1911, p. 437 
(northwest Australia, 8-15 fathoms); p. 440 (tropical Australian species occurring south to 
Holothuria Bank and Port Molle); p. 443 (range on east coast); p. 444 (range on west coast); 
p. 445 (summary of west Australian records); Bull. du mus. d’hist. nat., Paris, 1911, No. 4, 
p. 244 (identity) ; p. 247 (includes jukesii and paucicirra; Australian Seas; record of the types); 
Memoirs Australian Mus., vol. 4, 1911, p. 710 (history); p. 717( known to P. H. Carpenter 
from Australia); p. 721 (occurs south to Port Molle); p. 723 (northwest Australia; Holothuria 
Bank); p. 724 (peculiar to north Australia); p. 732 (in key); p. 739 (annotated synonymy; 
characters; Albany Passage; Port Molle; description of specimens; arm division; additional 
Australian records; range; application of names); p. 799 (possible synonyms); Proc. Biol. Soc. 
Washington, vol. 25, 1911, p. 18 (arm structure compared with that of Palaeocomatella); Cri- 
noids of the Indian Ocean, 1912, pp. 30, 31, 35, 39, 79 (synonymy; includes rotalaria Lamarck, 
jukesit P. H. Carpenter, paucicirra Bell and aruensis P. H. Carpenter; localities; discussion of 
the nomenclature); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 8 (published references to 
specimens in the British Museum; localities represented; notes) —RricHENsPERGER, Abhandl. 
Senck. naturf. Gesellsch., vol. 35, Heft 1, 1913, p. 83 (Aru Is.) —A. H. Cuarx, Internat. Revue 
d. gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 224 and following (detailed account of the dis- 
tribution in Australia); Unstalked Crinoids of the Siboga Exped., 1918, p. 275 (listed); Smiths. 
Miscell. Coll., vol. 72, No. 7, 1921, pl. 1, fig. 11 (centrodorsal). —H. L. Cuarx, The Echinoderm 
Fauna of Torres Strait, 1921, pp. 5-7 (history); p. 15 (records); pp. 192 and following (range). 

Comatula rotularis DE BLAINVILLE, Dict. des sci. nat., vol. 10, 1818, p. 108 (from Lamarck). 

Comatula rotularia DE BLAINVILLE, Dict. des sci. nat., vol. 60, 1830, p. 229 (from Lamarck); Manuel 
d’actinologie, 1834, 1836, p. 249 (from Lamarck).—J. Miuier, Monatsber. d. k. preuss. Akad. 
d. Wiss., April 1840, p. 93 (intersyzygial interval); Archiv f. Naturgesch., 1840, vol. 1, p. 311 
(same). 

Alecto rotalaria J. Miuiuer, Monatsber. d. k. pruess. Akad. d. Wiss., 1841, p. 184 (from Lamarck); 
Archiv f. Naturgesch., 1841, vol. 1, p. 144 (from Lamarck); Archiv f. Naturgesch., 1843, vol. 1, 
p. 136 (redescribed).—Troscuet and Rurue, Handb. d. Zool., 1859, p. 584 (from J. Miiller). 

Comatula (Actinomeira) rotalaria J. Miiuuer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, 
p. 256 (redescribed).—A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 30 (identity). 
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Comatula, sp. P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 23, footnote 1. 

Actinometra jukesti P. H. Carpenter, Proc. Roy. Soc., vol. 28, 1879, p. 390 (northeast coast of 
Australia) —A. H. Cuark, Proce. U. 8. Nat. Mus., vol. 34, 1908, p. 442 (Carpenter’s emendation 
of this and similar names); vol. 39, 1911, p. 536 (identical with the species represented by the 
types of Comatula rotalaria at Paris); vol. 40, 1911, p. 19 (same). 

Actinometra jukesi Butt, Proc. Zool. Soc. London, 1882, p. 533 (listed).—P. H. Carpenter, Proc. 
Zool. Soe. London, 1882, 1883, p. 741 and following (discussion of Bell’s method of formulation 
and corrected formula).—Bertt, Report Zool. Coll. H. M.S. Alert, 1884, p. 155 (specific formula) ; 
p. 168 (Albany I.; Prince of Wales Channel).—von Grarr, Challenger Reports, Zoology, vol. 
10, pt. 27, 1884, pp. 13, 19 (myzostomes); p. 29 (station 187; myzostomes).—P. H. CarPENTER, 
Challenger Reports, Zoology, vol. 11, pt. 32, 1884, pp. 67, 69, 85, 91, 130, 132, 133, 319, 337; 
pl. 55, fig. 1 (disk, showing an isopod within the anal tube).— Burt, Proc. Linn. Soc. New South 
Wales, vol. 9, 1884, 1885, p. 498 (Port Molle).—von Grarr, Challenger Reports, Narrative, vol. 
1, pt. 1, 1885, p. 316 (myzostomes).—Bravn, Centralbl. f. Bakteriol. u. Parasitenkunde, vol. 3, 
1888, p. 185 (myzostomes).—WHEELER, Mittheil. aus d. Stat. Neapel, vol. 12, 1896, p. 244 
(myzostomes).—A. H. Cirarx, Memoirs Australian Mus., vol. 4, 1911, pp. 714, 715 (records 
of Bell, 1884 and 1885); Crinoids of the Indian Ocean, 1912, p. 31 (of Bell, 1884=Comatula 
rotalaria)—H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 6 (identity). 

Actinometra paucicirra But, Proc. Zool. Soc. London, 1882, p. 535 (specific formula).—P. H. Car- 
PENTER, Proc. Zool. Soc. London, 1882, 18838, p. 747 (specific formula).—BrLxL, Report Zool. 
Coll. H. M.S. Alert, 1884, p. 155 (specific formula) ; p. 169 (Prince of Wales Channel; Thursday 
I.; description) ; pl. 17, figs. A, a—P. H. Carprentrr, Ann. and Mag. Nat. Hist., ser. 5, vol. 19, 
1887, p. 83; Quart. Journ. Microsc. Sci., vol. 27, 1887, p. 388 (Cape York; no sacculi) ; Challenger 
Reports, Zoology, vol. 26, pt. 60, 1888, p. 291 (description; Cape York; between Albany I. and 
Somerset; station 187; Arrou Is.; other localities); pl. 4, figs. 6 a, b; pl. 5, figs. 3, a—c; pl. 54.— 
Batuer, Quart. Journ. Geol. Soc., vol. 45, 1889, p. 169 (4-rayed specimen; from Carpenter).— 
P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 21, 1889, p. 313 (comparison with Actinometra 
notata [Comatella stelligera] )—HaAMANNn, Jenaische Zeitschr., vol. 28, new ser. 16, 1889, p. 234 
(anatomy).—MacMunn, Quart. Journ. Microsc. Sci., vol. 30, pt. 2, 1889, p. 59 (coloring matter).— 
Hartiaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 102 (comparison with a specimen 
of Actinometra fimbriata |Capillaster multiradiata] from Ruk).—Batrson, Materials for the 
Study of Variation, 1894, p. 487 (4-rayed specimen; from Bather and Carpenter).—BE 1, 
Proce. Zool. Soc. London, 1894, p. 394 (northwest Australia, 8-15 fathoms) —D6pDERLEIN, 
Denkschr. d. medicin.-naturwiss. Gesellsch. Jena, ser. 8, vol. 5, 1898, p. 479 (Thursday I.).— 
Sprincer, Mem. Mus. Comp. Zo6l., vol. 25, No. 1, 1901, p. 51 (comparison with Uintacrinus).— 
Mincxert, Archiv. f. Naturgesch., Jahrg. 71, 1905, vol. 1, Heft 1, pp. 193 and following 
(regeneration) —Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, 
p. 1583 (listed) —A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 536 (same as Lamarck’s 
rotalaria); vol. 40 1911, p. 18 (name found in British Museum with specimens of Comanthus 
wahlbergit) ; p. 19 (same as rotalaria of Lamarck) ; Memoirs Australian Mus., vol. 4, 1911, pp. 714, 
716, 719, 720 (identity of previous records); Crinoids of the Indian Ocean, 1912, pp. 31, 35, 
39, 95 (identity of previous records) ; Smiths. Miscell. Coll., vol. 61, No. 15, 1918, p. 77 (identity 
of previous records).—H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, pp. 5, 7 
(identity). 

Actinometra pauciciria BELL, Report Zool. Coll. H. M.S. Alert, 1884, pl. 17. 

Actynometra jukesii Finuoi, La vie au fond des mers, 1885, p. 214 (Anilocra parasite; after Car- 
penter). 

Actinometra aruensis P. H. CarpEnTER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 292 
(in text; Aru Is.); pl. 4, figs. 6a, 6b, a, 8B—A. H. Cuarx, Crinoids of the Indian Ocean, 1912, 
p. 79 (identity). 

Comatula paucicirra A. H. Cuark, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 685 (listed); vol. 35, 
1908, p. 124 (listed); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 203 (arm structure). 

Comatula etheridgei A. H. Cuarx, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 437 
(history); p. 440 (Australian tropical species occurring south to Baudin I.); p. 444 (range 
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on the west coast); p. 445 (summary of west Australian records); Memoirs Australian Mus., 
vol. 4, 1911, p. 723 (Holothuria Bank; Baudin I.); p. 724 (peculiar to north Australia); p. 
733 (in key); p. 741 (description; localities; relationships; arm division); Crinoids of the 
Indian Ocean, 1912, p. 79 (references; locality); Smiths. Miscell. Coll., vol. 61, No. 15, 1913 
p. 8 (published references to specimens in the British Museum; localities); Internat. Revie 
d. gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 224 and following (detailed account of the dis- 
tribution in Australia)—H. L. Crarx, Biol. Results Fishing Exper. F. I. 8. Endeavour 
1909-1914, vol. 4, pt. 1, 1916, p. 6 (characteristie of the west Australian subregion).—A. H. 
Crarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 275 (listed) —H. L. Crarx, The 
Kchinoderm Fauna of Torres Strait, 1921, pp. 192 and following (range). 

Comatula cotalaria A. H. CuarK, Memoirs Australian Mus., vol. 4, 1911, p. 716 (typographical 
error). 

Comatula (Validia) rotalaria A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 6 
(supposed by P. H. Carpenter to be closely related to Actinometra notata [Comatella stelligera] ); 
p. 25 (in key; synonymy; station 273). 

Comatula (Validia) etheridgei A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 
25 (in key; references; station 273); p. 26, fig. 1. 

Comatula etheridgi Gisu@N, Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 20. 


Diagnostic features—This is the only comatulid with 20 (18-27) arms, no cirri, 
and all the division series of 2 ossicles united by syzygy. It is also the only comatulid 
in which in young individuals the [Br series bear arms of different lengths, the 
inner longer than the outer. 

Description.—In fully developed individuals the centrodorsal is a thin flat plate 
wholly devoid of cirri, pentagonal or more or less sharply stellate, the flat, or some- 
times slightly concave, dorsal surface of which is flush with the surface of the radials. 

In young individuals the centrodorsal is small, thin discoidal, bearing a variable 
number of cirri which gradually drop off with increasing size as the centrodorsal 
slowly sinks within the radial ring. 

The cirri, occurring only in the young, are X—O, 12-18. Most of the segments 
are longer than broad. The segments are smooth, without dorsal processes, but a 
small opposing spine is present. The cirri are slender and weak. 

The radials are short and bandlike, in close lateral contact, forming a hollow 
pentagon, the interior of which is occupied by the centrodorsal. The IBr, are very 
short, about as long as, or commonly slightly shorter than, the radials, beyond which 
they form a hollow pentagon. The IBr, (axillaries) are united to the IBr, by syzygy. 
They are low triangular, from two to three times as broad as long or even broader, 
with the lateral angles slightly truncated and the short sides thus formed in contact. 

In young individuals the IBr, are longer than the radials and widely free laterally, 
becoming gradually shorter and broader during growth until they come into close 
lateral contact. The IBr. are nearly pentagonal in the young and are widely sepa- 
rated, becoming gradually broader until their lateral borders, now reduced almost to 
a point, come into contact. 

The IIBr series are 2 (1+2), very short, in close contact interiorly and, in large 
specimens, exteriorly also. The IIIBr series, if present, are 2 (1+ 2) and resemble the 
IIBr series. 

The arms are usually 20 (from 18 to 27) in number, up to 165 mm. in length, and 
consist of about 150 brachials, of which the first 5 or 6 are nearly oblong, the follow- 
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ing are almost triangular and usually half again as broad as long, and the distal are 
obliquely wedge-shaped. 

Syzygies occur between brachials 1+2, on the 2 exterior arms of each postradial 
series also between brachials 3 +4, again between brachials 9+ 10 or 11+12, the latter 
position being common on the outer arms, and distally at intervals of from 2 to 7 
(usually 4 or 5) muscular articulations. 

P, is long and tapering, up to 20 mm. in length, and consists of about 60 short 
segments, of which the lowest are rather broad and stout with prominent dorsal 
edges. It bears a large terminal comb. The next 4 or 5 brachials bear similar pin- 
nules, which decrease rather rapidly in size and bear progressively smaller combs. 
Two, or sometimes three, of the basal segments are rather strongly carinate. The 
succeeding pinnules are less slender, with stouter segments, and increase slightly in 
length. 

The mouth is radial and almost marginal. The anal area is more or less thickly 
covered with irregular plates, but the ambulacral grooves are unprotected. 

The color in alcohol is reddish, yellowish, or grayish brown, bleaching to white, 
often with a dark mediodorsal stripe. 

Description of young specimens.—In this species the 10 additional arms do not 
arise by adolescent autotomy as in the other multibrachiate comatulids, but in the 
small 10-armed young the second brachial develops, instead of the usual pinnule, an 
additional arm which gradually increases in size until it reaches the same dimensions 
as the original arm. The equalization of the arms, however, does not occur until the 
animal has reached almost the full size. 

This manner of increasing the number of arms is, so far as known, unique among 
the recent comatulids, but there is a close parallel in the case of Promachocrinus ker- 
guelensis (vol. 1, pt. 2, pp. 530-557), in which the so-called ‘‘interradial” rays and 
arms do not begin to form until after the first 5 (radial) rays and the 10 arms which 
they bear have attained a very considerable size, and do not attain the length and 
stoutness of the latter until the animal is almost fully grown. 

Carpenter remarked that the 2 outside arms of each postradial series in young 
individuals are often much smaller than the 2 inner arms, and noted that this is espe- 
cially distinct in those from the Aru Islands, in one of which, with an arm length of 
100 mm., the outside arms are so small as to look like unusually developed pinnules. 

In the youngest of the Challenger specimens from the Aru Islands as described 
by Carpenter there is a relatively large pinnule on the second brachial and a very 
small one on the third, but there are none on the next 4 brachials, though they 
reappear again on the eighth. 

In 2 young specimens from Holothuria Bank and 1 from Baudin Island there 
are no cirri, but the centrodorsal is somewhat raised above the dorsal surface of the 
radial pentagon. Another specimen from Holothuria Bank possesses a few small, 
slender and weak cirri, each with 12 segments. 

On each of the 10 arms P, is replaced by a small arm which is generally about 
two-thirds the length of the original arm. 

In the specimen which served as the type of Comatula etheridge the small outer 
arms are usually about two-thirds the length of the original arms, but they may be 
three-quarters of the length of those arms. 
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Another specimen is similar, but the outer arms are rather smaller. 

A third is similar, but the outer arms are longer, reaching 20 mm. 

In all these specimens the length of the long inner arms is about 70 mm. 

The largest of the 5 young specimens from Siboga station 273 has the inner arms 
45 mm. long and the longest outer arms 20 mm. in length. Some of the outer arms 
are not so long as the pinnules which they bear. These last taper abruptly and are 
composed of 6 brachials which decrease rapidly in width and do not bear pinnules, 
terminating at the fourth segment of the first pinnule. The cirri are VII, 12, 6 mm. 
long, very slender. All of the cirrus segments are subequal, rather more than half 
again as long as broad, without dorsal processes. The cirri are confined to the inter- 
radial angles of the centrodorsal, occurring in 2 pairs, with a single one at each of 
the remaining three angles. 

A second specimen has the inner arms 40 mm. long and the outer up to 30 mm. 
in length. The cirri are VIII, in 4 interradial pairs. 

A third example has the inner arms 40 mm. long and the outer up to 11 mm. in 
length. The cirri are VII, three occurring singly and the others in 2 interradial pairs. 

A fourth has the inner arms 30 mm. long and the outer up to 10 mm. in length 
from the axillary. The cirri are VII, resembling those in the first described. 

The last has the inner arms 30 mm. long; none of the short arms are longer than 
their first pinnule. 3 

All of the specimens which I have examined are light yellow brown in color. 

Notes.—Carpenter remarked that in the youngest specimens of this species which 
he examined the centrodorsal is a thin and slightly convex circular disk about 2 mm. 
in diameter which bears 5 pairs of cirri, 1 pair in each interradius. These cirri reach 
6 mm. in length and consist of about 15 segments which are tolerably mature in their 
general characters. 

The next stage is represented by a slightly older individual in which all the cirri 
have fallen away from the centrodorsal and the obliteration of their sockets has 
commenced. 

In another specimen this process has been carried further and the centrodorsa] 
has become more distinctly pentagonal, though it has progressed rather unequally, 
some of the sockets being much more obliterated than others. 

In a later stage the centrodorsal is a thin pentagonal disk with the appearance 
of processes at some of its angles which Carpenter says are more probably, however, 
the ends of the basal rays. 

In a full-grown specimen the surface of the centrodorsal is much more nearly 
flush with that of the radials, though it still retains its pentagonal shape. 

In another case each angle of the pentagon is marked by a more or less deeply 
impressed pit in which the basal ray is sometimes visible. 

Another specimen has a more rounded centrodorsal which is flush with the radials 
at its edges and shows the basal rays at its angles, while there are indications of pits 
at the distal angles of the sutures between the radials. The sides of the centro- 
dorsal in this specimen are slightly concave, but this feature is much more marked 
in 2 others in which the shape of the centrodorsal is markedly stellate. In the first 
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of these the centrodorsal, as viewed from the dorsal side, is above the level of the radial 
pentagon, but in the second it is relatively much lower, so that its surface is flush 
with that of the radials the proximal edges of which are convex, in correspondence 
with the stellate outline of the centrodorsal. In a similar case the centrodorsal 
is pentagonal. 

The effect of the complete withdrawal of the centrodorsal into the radial pentagon 
is to make it entirely invisible in a side view of the animal, while the dorsal surface of 
the radial pentagon becomes very deeply hollowed for its reception instead of being 
slightly convex, as is more usually the case. 

Carpenter noted that in this species the arms are most frequently 20 in number. 
Among 50 individuals which he examined he found only 1 which did not have the 
full complement of 10 IIBr series. In this one postradial series was entirely without 
them, so that the number of arms is reduced to 18. Of the other specimens studied, 
32 had 20 arms, 9 had 21 arms, 7 had 22 arms, and 1 had 23 arms. The IIIBr series, 
when present, are always 2 (1+ 2) like the I1Br series. 

Carpenter discussed the peculiar arrangement of the syzygies at the base of the 
arms. The first brachial syzygy is always between brachials 1+2, even when IIBr 
series are absent. On the 2 outer arms of each postradial series the next syzygy is 
between brachials 3+4, so that, according to Carpenter, the normal sequence of 
syzygies on these 2 outer arms is between brachials 1+2, 3+4, 12+13, and 17+18, 
whereas on the 2 adjacent inner arms it is between brachials 1+2,9+10, and 14+15. 

The amount of carination of the lower pinnules varies considerably. As a general 
rule the pinnules of the first pair (P; and P,) have their basal segments somewhat 
produced toward the dorsal side, and in the next 2 pairs of pinnules the second and 
third segment have rather prominent keels, traces of which are sometimes visible as 
far as the twelfth or fifteenth brachial. The terminal comb, which is very well 
developed on the basal pinnules, becomes gradually smaller and disappears at about 
the sixth or seventh brachial. 

The visceral mass is somewhat readily detached from the calyx, and the Chal- 
lenger occasionally dredged it in an isolated condition. It is not so completely 
plated as that of Comatula solaris is, for the ambulacra are unprotected and the 
interradial areas are covered by larger and more nodular plates. But both species 
may have the calcareous deposits considerably reduced in extent, though they are 
rarely entirely absent. 

In Professor Déderlein’s specimens from Thursday Island, P, in individuals of 
about equal size, with an arm length of from 105 to 80 mm., is about 21 mm. long, 
with a comb occupying from one-third to one-fourth of the entire length. Most of 
these specimens have 20-21 arms, but one has 27. The position of the syzygies 
is quite variable. The syzygies on 2 rays of the individual with 27 arms are as 
follows (syzygial pairs being counted as single ossicles): 
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‘i 1, 2, 9, 14, 19, 24, ete. 
| (P 2, 12, 16, 21, 26, etc. 
c. 1, 2, 9, 14, 19, 24, ete. 
aay ‘ {d. 1,2, 9, 14, 19, 24, ete. 
{te 2, 9, 14, 18, 23, ete. 
ib 2, 10, 16, 20, 24, ete. 
g. 1, 2, 8, 18, 18, 23, etc. 


ie 1, 2, 5, 10, 14, 19, 24, etc. 

b. 1, 8, 13, 18, 23, ete 

R I ms, ? ) ? 

ol 1 c. 1, 5, 10, 15, 20, 25, ete. 
d. 1, 2, 4, 9, 14, 18, 23, ete. 


In color Professor Déderlein’s specimens were whitisb with red-brown arm fur- 
rows and spots on the pinnules. 

In the British Museum I examined 2 small specimens from Prince of Wales 
channel in 9.1-12.8 meters, one of which now has III, the other IV cirri. These are 
the types of Bell’s Actinometra paucicirra. 

As described by Bell the centrodorsal is small, low, and rounded. The cirri are 
V-VI, 15-18, about 8 mm. long. A number of the cirrus segments are longer than 
broad. The opposing spine is exceedingly small. The radials are visible. The 
IBr, are very wide, but not in contact laterally. The elements of the [Br series are 
united by syzygy, and the IIBr series are 2 (1+2). The 20 arms are about 70 mm. 
long. The first 4 brachials are pretty regularly oblong, the fifth is faintly wedge- 
shaped; after this the wedge-shaped form becomes more marked, but the edges of 
the brachials do not overlap. Syzygies occur between brachials 1+2, 9+10, and 
144+15, then at intervals of 4-6 muscular articulations. P, is longer than Py, and 
P; is longer than Py. P, alone is of any considerable size; its segments are produced 
into very prominent edges. The succeeding pinnules are small; further out they 
enlarge somewhat, but are never at all long. The disk is 7 mm. in diameter. There 
is a slight development of calcareous deposit between the bases of the arms. The 
color is creamy white, rather darker below. 

The specimen collected by the Alert at Albany Island is large and typical with 
20 arms. 

Of the 2 specimens from Albany Passage, 1 has 19 and the other 20 arms. 

The 2 specimens collected by the Alert in Torres Straits in 7.3 meters both have 
20 arms. One has one cirrus stump remaining. In both the centrodorsal has not 
yet sunk to the level of the dorsal surface of the radials. 

Of the 2 specimens from Port Molle, 1 is a fine large individual with 20 arms 
120 mm. in length. The other is a young example with 20 arms 60 mm. long and the 
cirri VII, 15, 11 mm. long. The cirri are confined to the interradial angles of the 
centrodorsal, 3 of which have a single cirrus and the other 2 each a pair. The cirri 
are moderately slender. The first segment is very short, the second is not quite so 
long and broad, the third is slightly longer than broad, and the fourth and following 
are approximately equal, about half again as long as broad. The penultimate is 
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about as long as broad. The more proximal segments are slightly constricted cen- 
trally, and the penultimate bears a small and short subterminal opposing spine. 
The terminal claw is half again as long as the penultimate segment, moderately and 
evenly curved. 

The single adult from Siboga station 273 is a particularly fine example, with 20 
arms 165 mm. long, the posterior arms being 120 mm. long. All of the arms are 
grooved, despite the difference in the length. The centrodorsal exactly fills the 
space between the radials, its surface being on precisely the same level as theirs, so 
that its borders are difficult to detect. 

As redescribed by Miiller from notes taken by Troschel, Lamarck’s type speci- 
mens have a pentagon in the center of the dorsal surface. There are no cirri. The 
elements of the [Br series are united by syzygy. The IIBr series are 2 (1+2). The 
arms are 20-22, but normally 20, in number, 135 mm. long. They are stout, and the 
lateral borders of the brachials are straight. The intersyzygial interval is 4-6 mus- 
cular articulations. The first pinnules are very long, and those following decrease 
only slightly in size to the arm tips. 

The specimen without locality in the British Museum is a fine example, with 21 
arms. The centrodorsal is stellate and sunken to the level of the dorsal surface of 
the radials. There are no subradial clefts. The single IIIBr series is externally 
developed and resembles the IJBr series. 

Abnormal specimens.—The Challenger dredged a 4-rayed individual in which 
the anterior ray is missing, so that the mouth lies in an interradius directly opposite 
that in which the anus is situated. 

In a Challenger specimen recorded by Carpenter one of the postradial series 
lack IIBr series, so that it bears simply 2 undivided arms, the total number of arms 
in the individual being 18 instead of the usual 20. In this postradial series the 
IBr, is absent. On one of the 2 arms there is a syzygy between brachials 3+4 in 
addition to the usual syzygy between brachials 1+ 2, as is normally the case in the 
outer arms arising from IIBr series. 

Localities —Holothuria Bank, northwestern Australia; 62 meters [A. H. Clark, 
1913] (1, B. M.). 

Holothuria Bank [A. H. Clark, 1913] (1, B. M.). 

Holothuria Bank, 69.4 meters [A. H. Clark, 1911, 1913] (3 young, B. M.). 

Baudin Island, 14.6-27.4 meters [A. H. Clark, 1911, 1913] (2 young, B. M.). 

Northwest Australia; this includes the four preceding localities; 14.6—27.4 meters 
[Bell, 1894]. 

Thursday Island [Bell, 1884]. Same [Déderlein, 1898]. 

Challenger station 187; off Booby Island, Torres Straits (lat. 10° 36’ S., long. 
141° 55’ E.); 10.9 meters, coral mud; September 9, 1874 [P. H. Carpenter, 1888; 
A. H. Clark, 1913] (12, B. M.). 

Challenger station 186; Prince of Wales Channel, Torres Straits (lat. 10° 30’ S., 
long. 142° 18’ E.); 14.6 meters; coral mud; September 8, 1874 (1, M. C. Z., 201). 

Alert; Prince of Wales Channel, Torres Straits; 9.1-12.8 meters [Bell, 1884; 
P. H. Carpenter, 1888; A. H. Clark, 1913] (2, B. M.). 
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Alert; Prince of Wales Channel, Torres Straits; 12.8 meters [Bell, 1884; P. H. 
Carpenter, 1888; A. H. Clark, 1913] (1, B. M.). 

Alert; Albany Island, Queensland; 5.5-7.3 meters [Bell, 1884; P. H. Carpenter, 
1888; A. H. Clark, 1913] (1, B. M.). 

Albany Passage [A. H. Clark, 1911] (2, U.S.N.M., 34928; Austr. M.). Pl. 32, 
fig. 98. 

Cape York; Prof. J. Beete Jukes; H. M.S. Fly, 1843-1847 [P. H. Carpenter, 
1879, 1888; A. H. Clark, 1913] (1, B. M.). 

Challenger; channel between Albany Island and Somerset, Cape York; 14.6—-21.9 
meters; September 7, 1874 [P. H. Carpenter, 1887, 1888]. 

Alert; Torres Straits, 7.3 meters [A. H. Clark, 1913] (2, B. M.). 

Port Molle, Queensland [Bell, 1885; A. H. Clark, 1911] (2, Austr. M.). 

Siboga station 273; anchorage off Pulu Jedan, east coast of the Aru Islands; 
pearl banks; 13 meters; sand and shells; December 23-26, 1899 [A. H. Clark, 1918] 
(1 adult and 5 young, U.S.N.M., E. 443; Amsterdam Mus.). 

Challenger; Aru Islands; 1874 [P. H. Carpenter, 1888; A. H. Clark, 1913] (1+, 
B. M.). 

Australian Seas [Lamarck, 1816; J. Miiller, 1849; Dujardin and Hupé, 1862; 
P. H. Carpenter, 1879, 1888; A. H. Clark, 1911] (2, P. M.). 

No locality [A. H. Clark, 1913] (1, B. M.). 

Geographical range —From Baudin Island, Western Australia (lat. 14° 08’ S.), 
and Port Molle, Queensland (lat. 20° 30’ S.), to the Aru Islands. 

Bathymetrical range.—Littoral, and down to 69.4 meters; the average of 11 
definite records is 20.2 meters. 

History.—This species was originally described as Comatula rotalaria by Lamarck 
in 1816. In 1843, under the name of Alecto rotalaria, it was carefully redescribed by 
Miller from notes made for him on the type specimens in the Paris Museum by 
Troschel. In 1862 Miiller’s redescription was republished by Dujardin and Hupé. 

In his memoir on the genus Actinometra (1879) Carpenter mentioned three 
comatulids in the Challenger collection having an anomalous arm structure. He said 
that in two of them the first and second distichals and the first and second brachials 
are united by syzygies, like the second and third radials; that is, the [Br and I1Br 
series are 2 (1+2). These are the forms which at that time he called Actinometra 
jukesii and Act. aruensis, later (1888) uniting them under the name of Actinometra 
paucicirra Bell. 

In 1879 Dr. P. H. Carpenter published the notes on the type specimens of 
Comatula rotalaria which he had made during a visit to the Paris Museum in 1876. 
He said: 

According to Miiller there are only two radials in Act. rotalaria which are 
united by a syzygium, while they bear the distichal axillaries directly; and 
these are also syzygial segments. Although, like Miiller, I examined Lamarck’s 
original specimen of this species, I cannot confirm the above statement. It is 
true that only two radials are visible externally; but this is often the case in Coma- 
tulae, with a wide centrodorsal piece; and I was quite unable to satisfy myself 
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that they are united by a syzygium, as Miiller describes, and as is the case with 

the second and third radials of Act. solaris, while I was equally unable to deter- 

mine a syzygial union between the two segments of which the distichal series is 
composed. Lamarck’s original specimen of this species in the Paris Museum 
is wrongly labelled C. brevicirra, Troschel. 

The specimens to which he referred are 3 small examples of Comanthus parvi- 
cirra which had been brought from Australia by Péron and Lesueur, and he quite 
overlooked Lamarck’s specimens of Comatula rotalaria which I found in 1910. 

When the comatulids of the Challenger expedition were submitted to him for 
study by Sir Wyville Thomson in 1878, Carpenter found among them a very consid- 
erable number of specimens of this species. In looking over the collection in the 
British Museum he found others which had been dredged by Prof. J. Beete Jukes 
and also by the Alert in the northeast Australian region. These did not conform 
with the characters of Comatula rotalaria as given in his notes taken from what he 
supposed were they type specimens, and he therefore assumed that they represented a 
new species, which he called in his preliminary notice of the Challenger collection in 
1879 Actinometra jukesii. 

While at the British Museum he had told Professor Bell of this new form and 
had identified for him the specimens of it in the museum’s collection. 

In 1882 Bell, in his list of specific formulas for the various species of comatulids, 
mentioned Actinometra jukesi without comment, and gave a specific formula for 
another form from the Alert collection which he called Actinometra paucicirra. 

In 1883 Carpenter published a specific formula for Actinometra jukesi and an 
emended formula for Actinometra paucicirra. 

In 1884 Bell listed Actinometra jukesi from two localities where it had been 
dredged by the Alert, mentioning that it was a new species which would shortly be 
described by Carpenter, and described Actinometra paucicirra in detail. 

In the Challenger report on the stalked crinoids (1884) Carpenter made frequent 
mention of Actinometra jukesi. He noted that it was common at Cape York, where 
isolated disks as well as complete individuals were dredged by the Challenger, that 
the mouth is radial and the disk, especially the anal area, is more or less beset with 
calcareous nodules, and that a parasitic isopod of the genus Anilocra (see vol. 1, pt. 2, 
p. 632), nearly half an inch long, is sometimes found in the anal tube. He described 
the transformation of the centrodorsal from the cirrus bearing form in the young to 
the sunken plate of the adult, and gave a specific formula both for the adult and for 
the young. He cited this species as typical of the Actinometra jukesi group of the 
genus Actinometra, which he characterized by the occurrence of IIBr 2 (1+2) series, 
and figured a disk showing the radial position of the mouth, a heavily plated anal 
area, and an isopod within the anal opening. 

In 1885 Professor Bell recorded Actinometra jukesi from Port Molle, Queensland. 

In 1888 Carpenter described in detail the specimens which had been collected 
by the Challenger. For these he used the name Actinometra paucicirra, as he had 
found that Bell’s Actinometra paucicirra, of which a specific formula had been pub- 
lished in 1882 and which had been described in detail in 1884, was simply an immature 
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stage of his Actinometra jukesii and not a distinct species as he had thought on his 
somewhat cursory examination of the specimens in the British Museum previous to 
the publication of the Alert report. 

In the Challenger collection there were two immature specimens from the Aru 
Islands in which the outer arms on each ray are smaller than the two inner. He had 
at first considered these as representing a distinct species which he had called in manu- 
script aruensis, and this name appears on Plate 4 of his report, which was lettered in 
1882. But he later decided that these simply represent a stage in the development 
of the individuals younger than that represented by Bell’s Actinometra paucicirra. 

In 1894 Bell recorded this species, as Actinometra paucicirra, from northwestern 
Australia in 8-15 fathoms, and in 1898 Prof. Ludwig Déderlein recorded it under the 
same name from Thursday Island. 

In 1910 I visited the Paris Museum and there examined Lamarck’s original 
specimens of Comatula rotalaria which I found to have been correctly described by 
Miiller in 1843, and I also examined the specimens which Carpenter appears to 
have mistaken for the types. In a paper on some crinoids collected by the Albatross 
in the Philippines I mentioned that the types of Comatula rotalaria at Paris represent 
the form called jukesit by Carpenter and paucicirra by Bell, while the species which, 
following Carpenter, I had hitherto called rotalaria should bear the name parvicirra. 
This paper was published on February 15, 1911. Later in the same year in a paper 
on the crinoids of the Paris Museum I stated that Carpenter’s jukesii and Bell’s 
paucicirra were, as shown by an examination of the two types, synonyms of Lam- 
arck’s Comatula rotalaria, and toward the end of the year in a monograph of the recent 
crinoids of Australia I published a detailed synonymy of this species, under the name 
of Comatula rotalaria, at the same time recording additional specimens from Albany 
Passage and Port Molle in the collection of the Australian Museum. 

In my account of the crinoids of Australia I described as a new species, Comatula 
etheridgei, 3 specimens from Holothuria Bank and 1 from Baudin Island in the collec- 
tion of the British Museum, in which the outer arms arising from each IIBr series 
are much shorter than the inner. At the time Carpenter’s mention of quite similar 
specimens from the Aru Islands had slipped my mind. My Comatula etheridgei is the 
equivalent of Carpenter’s Actinometra aruensis, and both of these supposed forms are 
young individuals of Comatula rotalaria. 

In the discussion of the distribution of the Australian crinoids which I published 
in 1911 in my report on the collection of the Hamburg southwest Australian expedi- 
tion, Comatula rotalaria and C. etheridgei were treated in detail, and all previous 
records were cited. 

In my memoir on the crinoids of the Indian Ocean (1912) I again noted the mis- 
application of the name rotalaria by Carpenter, and mentioned C. etheridgei as a valid 
species. 

In 1918 I recorded both Comatula (Validia) rotalaria and C. (V.) etheridgei 
from Siboga station 273 and gave notes on the specimens. I remarked that it is 
quite possible that the latter is merely the young of the former. 


320 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 
Subgenus CoMATULA Lamarck 


Comatula A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 24 (characters); p. 26 

(key to the included species). 

Comatula (Comatula) A. H. Cuark, Unstalked Crinoids of the Siboga Exped., 1918, p. 27. 

Diagnosis —A subgenus of Comatula including species in which the arms are 
never more than 17, and seldom more than 10, in number, and cirri are usually, though 
not always present. When there are more than 10 arms the 2 arms on each [Br 
series are always of the same size, so that arm reduplication presumably is by the 
usual process of adolescent autonomy. 

Geographical range-—From Ceylon and the Gulf of Martaban to Australia, south 
to between Fremantle and Geraldton, Western Australia, and Sandon Bluffs, New 
South Wales, northward to Luzon, the China Sea, and Hong Kong, eastward possibly 
to the Society Islands. 

Bathymetrical range.—From the shore line down to 109 meters. 


KEY TO THE SPECIES IN THE SUBGENUS COMATULA 


a'. No cirri, the centrodorsal being reduced to a pentagonal or stellate plate lying within the radial 


circlet. 
b!, Anterior arms more than 100 mm. in length (Port Molle, Queensland, to Sandon Bluffs, New 
South Wales; 22-64 [773] meters) == 5-- 2 === oe ee en cratera, p. 320 
b?. Anterior arms not more than 65 mm. in length (Gulf of Martaban and the Andaman Islands 
tonLomboks*22=109iimeters) 22" eee ee ee ee micraster, p. 373. 


a’. Cirri present. 

b!. Cirrus segments 16-25 (usually about 20) in number (Abrolhos Islands, Western Australia, 
and Port Curtis, Queensland, northward to Singapore and Hong Kong, eastward possibly 
tothe; society, slands-) 0-219! meters) 2a —— = = ne ee eee solaris, p. 323 

b?. Not more than 16 cirrus segments. 
c!. Cirri distributed, regularly or irregularly, all around the periphery of the centrodorsal, 
without segregation in the interradial angles (Abrolhos Islands, Western Australia, and 
Port Curtis, Queensland, to Luzon and the China Sea, and westward to Ceylon; 0-73 


MICbETS) Sasa oS e e e Ca ne ie ee pectinata, p. 339. 
c?. Cirri segregated in the interradial angles of the centrodorsal, where they occur singly or 
in pairs. 


d'. Longest cirrus segments not much, if at all, longer than broad (from between Fremantle 
and Geraldton, Western Australia, and Port Molle, Queensland, northward to Singa- 
pore, the China Sea, and the Philippines; 0-93 meters) _---------- purpurea, p. 360. 
@. Longest cirrus segments twice as long as broad (Java Sea to Madoera; 82-88 meters) 
Fido pint es pa ere tle aaa ees GS op lie so sell vetarins a urbae Rani eS SSO 2 tenuicirra, p. 372. 


COMATULA CRATERA H. L. Clark 


Actinometra strota (part) BELL, Report Zool. Coll. H. M.S. Alert, 1884, p. 167 (Port Molle). 
Actinometra solaris (part) P. H. Carppnter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, 
p. 288 (Port Molle). 
Comatula solaris (part) A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 743 (Port 
Molle); p. 744 (specimen from Port Molle with no cirri); Smiths. Miscell. Coll., vol. 61, No. 
15, 1913, p. 8 (No. 8; Port Molle, 12 fathoms; Alert). 
Comatula cratera H. L. Cuark, Biol. Results Fishing Exper. F. I. S. Endeavour, 1909-1914, vol. 4, 
pt. 1, 1916, p. 4 (exclusively confined to the east Australian subregion); p. 12 (detailed 
description; 8 miles east of Sandon Bluffs, 35-40 fathoms); pl. 2, fig. 1. 


Comatula solaris var. solaris A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 26 
(in key; falls in c!). 
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Diagnostic features.—The absence of cirri separates this form from C. solaris, with 
which otherwise it agrees in all the details of its structure. 

Description.—The centrodorsal is pentagonal, sunken so that its dorsal surface 
is level with that of the radials, 4 mm. in diameter, with the sides straight or more or 
less concave. 

The cirri are absent in 9 out of the 14 specimens on which the original description 
was based, and in the only other known. Three specimens have each a single small 
cirrus; one has 2 and one has 3 such cirri, each with 16-19 segments. 

The [Br, are more than twice as long as the radials and half again as broad. The 
IBr, (axillaries) are triangular, nearly twice as broad as long. 

The 10 arms are 175 mm. or more in length. The lowest brachials are nearly of 
equal length on the 2 sides and have more or jess marked articular tubercules on their 
proximal margins; but these tubercles are never conspicuous. The brachials beyond 
the tenth are broadly triangular, the pinnule bearing side being three times as long 
as the side opposite. Their distal margins are slightly concave and project as a faint 
articular tubercle where the brachial is widest. These articular tubercles are not so 
marked as those in the earlier portion of the arm. The arms increase in width from 
the base, which is 4 mm. broad, to about 20 mm. from the base, where the width is 
5 mm.; from this point they gradually taper distally; the width at 50 mm. from the 
base is 3.5 mm. There is a slight keel in the mediodorsal line of the arm which is 
better marked on some brachials than on others and differs in development in different 
specimens. 

Syzygies occur between brachials 1+2 and 3+4 and then at intervals of 6-8 
muscular articulations to about the thirtieth brachial, after which point the usual 
intersyzygial interval is 6 muscular articulations, though 5 or 7 occur frequently. 

The disk of the type specimen is 13 mm. in diameter. The mouth is radial, not 
very close to the margin, with equally developed food grooves running to all the arms. 
There is no plating on the disk or on the ventral surface of the arms and pinnules, 
but the membrane covering the disk is, when fully dried, seen to be filled with calca- 
reous granules of very small size. 

P, is from about 20 to about 25 mm. in length, and is composed of about 45 
segments, of which not more than 12-15 are involved in the formation of the small 
terminal comb. The following pinnules become successively shorter to Ps, which is 
about 16 mm. long, and is composed of about 25 segments. Beyond Ps the pinnules 
gradually lengthen and become more slender, until they may exceed 20 mm. in 
length and have 35 segments. Terminal combs are confined to the first 3 pairs 
of pinnules. The basal segments on all the pinnules are much broader than long 
and somewhat compressed, especially on the distal margin. On P., P;, P., and P, 
this compressed distal margin becomes a conspicuous projecting keel on the second 
and third segments. 

The color, in alcohol or dried, is light fawn color with or without purple markings. 
Dr. H. L. Clark suggests that perhaps in life all would show these purple markings 
more or less clearly. When well developed they appear as longitudinal stripes, one 
on each side of each arm, with a branch running up each pinnule. Distally the stripes 
fade away altogether. Proximally the stripes on the inner side of a pair of arms unite 
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at the tip of the axillary from which they arise, while those on the outer side broaden 
out and cover the [Br series except for a narrow median area. Even the centrodorsal 
may be purplish. The disk and oral surface of the arms are yellowish, quite yellow 
when dry. 

Notes.—A narrow and low carination runs along the arms to ue tip in all the 
specimens which I have examined. 

The example from Port Molle is a fine representative of the species. The centro- 
dorsal is reduced to a pentagonal plate which has not quite sunken to the level of the 
radials. 

Localities —Alert; Port Molle, Queensland, 22 meters [Bell, 1884; P. H. Car- 
penter, 1888; A. H. Clark, 1913; H. L. Clark, 1916] (1, B. M.). 

Endeavour; 8 miles east of Sandon Bluffs, New South Wales; 64-73 meters 
(H. L. Clark, 1916] (4, M. C. Z., 709, 721). 

Remarks.—In his discussion of Comatula solaris in the Challenger report (1888) 
Carpenter remarked that the centrodorsal of the large Vienna specimen (the type of 
Actinometra imperialis J. Miller, 1841) has lost all trace of the cirrus sockets on one 
side and is almost reduced to a level with the radials, while in an Alert specimen from 
Port Molle the cirrus sockets are all obliterated, leaving nothing but a thin flat plate, 
very much as in some forms of Comatula rotalaria. He noted, futher, that in this 
specimen from Port Molle the disk is perfectly soft and membranous. 

I examined the specimen from Port Molle in 1910 and published a note on it 
in 1913. 

Jn 1916 Dr. Hubert Lyman Clark in his description of Comatula cratera remarked 
that whether this fine comatulid should be considered distinct from C. solaris is, of 
course, a matter of opinion. He recalled that the locality where it was dredged is 
some 400 miles south of the most southerly locality from which C. solaris has been 
recorded, and that the depth is considerably greater than any depth which has been 
published for that species. 

In view of these facts he believed that the absence of cirri and the reduction of 
the centrodorsal, combined with the different terminal combs of the oral pinnules 
and the absence of plating on the disk and on the oral surface of the arm bases, 
warrant the recognition of the form by a different name. 

In C. solaris the terminal comb of P,, according to Doctor Clark, consists of 
35-40 segments and occupies nearly half the pinnule, while the shape of the individual 
teeth is, moreover, very different from that seen in the combs of C. cratera. 

He says that the specimen dredged by the Alert at Port Molle and referred to C. 
solaris by Carpenter, but specially discussed because of the absence of cirri and the 
unplated disk, is very possibly a specimen of C. cratera; but he does not mention the 
suppression of the cirri in one-half of the centrodorsal in the type of Actinometra 
imperialis. 

In 1918 I regarded the specimens both with and without cirri as representing C. 
solaris, and so assigned them in the key to the species of Comatula published in the 
Siboga report. I had not at that time seen Doctor Clark’s description of C. cratera. 


A MONOGRAPH OF THE EXISTING CRINOIDS 323 


While undoubtedly C. cratera is merely a form of C. solaris, related to it in much 
the same way that C. purpurea is to C. pectinata, it is well worth while to call atten- 
tion to it by designating it with a special name, at any rate until we know far more 
about these animals than we do now. 


COMATULA SOLARIS Lamarck 
Plate 33, Figure 99 


[See also vol. 1, pt. 1, figs. 148, 149 (centrodorsal), p. 220; fig. 237, 238 (ventral view of centrodorsal), 
p. 249; figs. 441-444 (radials), p. 351; figs. 455, 456 (dorsal view of radial pentagon), p. 355; 
part 2, fig. 256 (arm), p. 205; fig. 262 (arm and pinnules), p. 207; figs. 393, 394 (pinnule tip), 
p. 245 figs. 619-621 (comb), p. 319; pl. 1, figs. 960-962 (centrodorsal and radials); pl. 23, fig. 
1142 (portion of dry disk); pl. 26, fig. 1165 (section of ambulacrum on disk)] 


Comatula solaris Lamarck, Hist. nat. des animaux sans yertébres, vol. 2, 1816, p. 533 (description; 
Australian Seas).—pr BuarnviLp, Dict. des sci. nat., vol. 10, 1818, p. 108 (from Lamarck). — 
Lamovrovux, Encyclop. méthodique, vol. 2, 1824, p. 205 (from Lamarck).—pr BuaINnvILLE, 
Dict. des sci. nat., vol. 60, 1830, p. 299 (from Lamarck); Manuel d’actinologie, 1834, 1836, 
p. 249 (from Lamarck).—Dvsarpin, in DesHayes and Mritne-Epwarps, Hist. nat. des 
animaux sans vertébres, ed. 3, vol. 1, 1837, p. 470 (from Lamarck).—[Owen], Descript. and 
Illustr. Cat. Physiol. Series of Comp. Anat. contained in the Mus. Roy. Coll. Surgeons in London, 
vol. 4, 1838, p. 10, No. 2239 (ova); vol. 5, 1840, p. 15, No. 2928 (ovaria).—DrsHayEs and 
Mrine-Epwarps, Hist. nat. des animaux sans vertébres, ed. 2, vol. 3, 1840, p. 209 (from La- 
marck).—J. Mittuer, Abhandl. d. k. preuss. Akad. d. Wiss., 1841, 1843, p. 218—Dusarpin 
and Houp#, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 200 (synonymy; description; seas 
of India); p. 203 (the Comatula solaris of the Vienna Mus. was assigned to Actinometra by 
Miiller).—P. H. Carpenter, Nature, vol. 15, Jan. 4, 1877, p. 197; Trans. Linn. Soc. (Zool.), 
ser. 2, vol. 2, 1879, p. 5 (mouth excentric, or even marginal)—Norman, Ann. and Mag. Nat. 
Hist., ser. 6, vol. 7, No. 40, April 1891, p. 387 (type of Actinometra) —A. H. Cuarx, Proce. 
U.S. Nat. Mus., vol. 33, 1908, p. 685 (listed); vol. 35, 1908, p. 124 (listed); Vidensk. Medd. 
fra den naturhist. Forening i Kgbenhavn, 1909, p. 148 (synonymy; includes robusta Liitken; 
Australia); p. 150 (not known to occur with more than 10 arms); p. 193 (known from Singa- 
pore); Proc. U.S. Nat. Mus., vol. 40, 1911, pp. 3, 15, footnote (recorded by von Martens from 
Zanzibar; probably Tropiometra carinata); Amer. Journ. Sci., ser. 4, vol. 32, p. 130 (significance 
of the Australian variety); Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 244 (identity); 
p. 247 (Australian Seas); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 486 (Arafura 
Sea and Dundas Strait); p. 489 (East Indian species occurring south to Holothuria Bank and 
Port Curtis); p. 443 (range on east coast); p. 444 (range on west coast); p. 445 (summary of 
west Australian records); Memoirs Australian Mus., vol. 4, 1911, p. 710 (history); p. 717 
(known to Carpenter from Australia); p. 722 (occurs south to Port Curtis); p. 783 (in key); 
p. 743 (annotated synonymy; characters; localities; summary of Australian records; range; 
broad-armed form only in Australia; never more than 10 arms; specimen with a sunken centro- 
dorsal and no cirri); p. 799 (possibly the species referred to by Walther, 1894); Smiths. Miscell. 
Coll., vol. 60, No. 10, 1912, p. 2 (Actinometra robusta P. H. Carpenter, 1882, is a synonym of 
this species; Australia, type of robusta; Singapore, description; Rockhampton, Queensland; 
broad-armed type confined to Australia); Crinoids of the Indian Ocean, 1912, p. 17 (Australian 
specimens have the characters greatly accentuated over those from other regions); p. 21 (range 
closely parallels that of the genus Zygometra); pp. 29, 30, 31, 35, 38, 39 (identity of previous 
records); p. 79 (synonymy; summary of published records; characters; record from Zanzibar 
probably refers to Tropiometra carinata); Proc. Biol. Soc. Washington, vol. 26, 1913, p. 178 
(range in east Asia); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 8 (published references to 
specimens in the British Museum; localities represented; characters of the specimens).—H. L. 
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Cuark, Records of the Western Australian Mus., vol. 1, pt. 3, 1914, p. 1384 (coast of Western 
Australia; the ‘‘broad-armed and generally robust phase”; unicolor, almost black).—ApsrEIn, 
Sitzungsber. d. Gesellsch. naturf. Freunde zu Berlin, No. 5, May 1915, p. 129.—A. H. Crank, 
Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 (Malayan species; range and its 
significance); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, p. 222 and following 
(detailed account of the distribution in Australia) —H. L. Cuark, Biol. Results Fishing Exper. 
F. I. S. Endeavour, 1909-14, vol. 4, 1916, pt. 1, p. 138 (comparison with C. cratera); The Echino- 
derm Fauna of Torres Strait, 1921, pp. 5-7 (history); p. 15 (range; not found by the Carnegie 
Exped.); p. 117 (host of Ophiophthirius actinometrae); p. 192 and following (range); Journ. 
Linn. Soc. (Zool.), vol. 35, 1923, p. 231 (Abrolhos Is.); p. 233 (East Wallaby I.; characters; 
Long I.).—Gusién, Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 41 (details of arms). 

Alecto solaris J. MiituER, Archiv f. Naturgesch., 1840, vol. 1, p. 142 (after Lamarck); 1848, vol. 1, 
p. 135 (same). 

Actinometra imperialis J. MiuueR, Monatsber. d. k. preuss. Akad. d. Wiss, 1841, p. 181 (descrip- 
tion; locality unknown); Archiv f. Naturgesch., 1841, vol. 1, p. 140 (same); 1848, vol. 1, p. 132; 
Abhandl. d. k. preuss. Akad. d. Wiss., 1841, 1843, pp. 216, 226—Dusarpin and Hupf, Hist. 
nat. des zoophytes, Echinodérmes, 1862, p. 209 (synonymy; description; no locality).—P. H. 
Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 11 (based upon an unusually 
large dry specimen of Comatula solaris)—A. H. Cuarx, Memoirs Australian Mus., vol. 4, 
1911, p. 711 (history; same as Comatula solaris). 

Comatula (Actinometra) solaris J. Miuupr, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, 
p. 248.—P. H. Carpenter, Nature, vol. 15, Jan. 4, 1877, p. 197; Trans. Linn. Soc. .(Zool.), 
ser. 2, vol. 2, 1879, p. 12 (example of Miiller’s terminology for an exocyclic form).—A. H. 
Cuark, Crinoids of the Indian Ocean, 1912, p. 30 (identity). 

Antedon solaris WyvitLe THomson, Philos. Trans. Roy. Soc., vol. 155, 1865, p. 537 (plating of the 
disk). 

Actinometra solaris P. H. CarpEntTER, Nature, vol. 15, Jan. 4, 1877, p. 197; Journ. Linn. Soe. (Zool.), 
vol. 13, 1877, p. 443; Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 11 (Actinometra imperialis 
a synonym of this species); p. 27 (systematic position); p. 39 and following (structure and 
anatomy [Singapore]); pl. 1, figs. 2, 5; pl. 5, figs. 1-4; Proc. Roy. Soc., vol. 28, 1879, p. 386; 
Nature, vol. 19, 1879, p. 450; Journ. Anat. and Physiol., vol. 11, 1879, p. 91 (anatomy) ; Pop- 
ular Sci. Review, vol. 4, No. 15, 1880, pl. 6, fig. 11 (disk); Notes from the Leyden Mus., vol. 3, 
1881, p. 192 (Cape Bantano).—Ber.1, Proc. Zool. Soc. London, 1882, p. 534 (listed); p. 535 
(specific formula).—P. H. Carpenter, Journ. Linn. Soe. (Zool.), vol. 16, 1882, p. 514; Proc. 
Zool. Soc. London, 1882, 1883, p. 734 and following (discussion of Bell’s method of formulation 
and corrected formula).—Brtu, Report Zool. Coll. H. M. 8. Alert, 1884, p. 155 (specific for- 
mula); p. 164 (localities; characters of the specimens and of the species); pl. 14, figs. A, a.— 
P. H. Carpenter, Challenger Reports, Zoology, vol. 11, pt. 32, 1884, pp. 10, 49, 51, 52, 58, 
91, 280.—BeE x1, Proc. Linn. Soc. New South Wales, vol. 9, 1884, 1885, p. 498 (Australia) — 
P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1886, p. 480 (cirri); Ann. and Mag. 
Nat. Hist., ser. 5, vol. 19, 1887, p. 84; Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 288 
(description; Cape York; between Albany I. and Somerset; station 187; other localities; dis- 
cussion) ; pl. 5, figs. 4, a—c; pl. 538, figs. 1-14.—Bravn, Centralbl. f. Bakteriol. u. Parasitenkunde, 
vol. 3, 1888, p. 185 (myzostomes; from von Graff) —Cusénort, Archives de biol., vol. 11, 1891, 
p. 315 (anatomy).—Harriaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 107 (China 
Sea; cirrus characters); p. 113 (in Géttingen Mus.).—Batuer, Ann. Rep. Museums Assoc. 
for 1891, 1892, p. 97 (example of a recent crinoid)——DépER.LEIN, Denkschr. d. medicin.- 
naturwiss. Gesellsch. Jena, ser. 8, vol. 5, 1898, p. 478 (Thursday I.); pp. 484, 486 (Ophiophthirius 
actinometrae symbiotic on cirri; Thursday I.)—Sprincer, Mem. Mus. Comp. Zodél., vol. 25, 
No. 1, 1901, p. 51 (comparison with Uintacrinus) —Mrncxert, Archiv f. Naturgesch., Jahrg. 
71, 1905, vol. 1, Heft 1, pp. 172, 193 (syzygies and regeneration)—Hamann, Bronns Klassen 
u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1583 (listed) ——Srernmann, Die geol. 
Grundlagen d. Abstammungslehre, 1908, p. 157 (comparison with Uintacrinus) ; fig. 85, p. 157 
(dorsa view, and pinnule); fig. 86, p. 158 (disk) —A. H. Cuarx, Memoirs Australian Mus., 
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vol. 4, 1911, p. 714 (of Bell, 1884=Comatula solaris); p. 715 (of Bell, 1885=Comatula solaris) ; 
p. 716 (of P. H. Carpenter, 1888=Comatula solaris; credited to Australia by Carpenter); p. 720 
(of Déderlein, 1898=Comatula solaris); Crinoids of the Indian Ocean, 1912, pp. 31, 35, 38, 
39 (identity of previous records); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 78 (of Bell, 
1884=Comatula solaris+C. purpurea+C. pectinata+ Amphimetra crenulata)—H. L. Cruarx, 
The Echinoderm Fauna of Torres Strait, 1921, pp. 5, 7 (identity). 

Actinometra robusta (Liitken, MS.) P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, 
p- 27 (systematic position); p. 29, footnote 3 (named but not described by Liitken); p. 61 
(arrangement of cirrus sockets on the centrodorsal); pp. 86-92 (structure); pl. 5, figs. 10-15 
(details of the dorsal pentagon).—P. H. Carprnter, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 
1881, p. 163 (detailed account of the plating of the disk); Journ. Linn. Soe. (Zool.), vol. 16, 
1882, p. 517 (description; Australia); Proc. Zool. Soe. London, 1882, 1883, pp. 735 and fol- 
lowing (discussion of Bell’s method of formulation and specific formula).—Brui, Report Zool. 
Coll. H. M. 8. Alert, 1884, p. 155 (specific formula); p. 166 (comparison with Actinometra 
solaris and A. intermedia); p. 167 (Port Curtis; station 144 [probably Thursday I.’’]; 
characters of the specimens); pl. 14, fig. A, c—P. H. Carpenter, Challenger Reports, Zoology, 
vol. 11, pt. 32, 1884, p. 144 (arm bases compared with those of fossil species); vol. 26, pt. 60, 
1888, pp. 59, 264, 278, 282, 283, 288-290 (structure; synonym of solaris)—Hartiaus, Nova 
Acta Acad. German., vol. 58, No. 1, 1891, p. 107 (confirms Carpenter in considering this a 
synonym of solaris)—Parkrs, Manchester Microsc. Soc. Trans., 1890, 1891, p. 44.—Kirx, 
Proc. U. S. Nat. Mus., vol. 41, 1911, p. 77 (comparison of arm bases with those of fossil coma- 
tulids)—A. H. Crarx, Memoirs Australian Mus., vol. 4, 1911, p. 713 (history; identity); 
p. 714 (of Bell, 1884=Comatula solaris); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 2 (of 
Liitken and P. H. Carpenter=Comatula solaris); Crinoids of the Indian Ocean, 1912, p. 31 
(of Bell, 1884—=Comatula solaris). 

Actinometra, sp. P. H. Carpenter, Bull. Mus. Comp. Zo6l., vol. 9, No. 4, 1881, p. 154 (3 species 
taken by the Challenger in cruising from Cape York, etc.; 2 of these are solaris, the other C. 
pectinata). 

Actinometra albonotata Bru, Proc. Zool. Soc. London, 1882, p. 535 (specific formula) —P. H. 
CarpPENTER, Proc. Zool. Soc. London, 1882, 1883, p. 747 (specific formula).—Brui, Report 
Zool. Coll. H. M.S. Alert, 1884, p. 165 (Albany I.; characters) —A. H. Cuarx, Memoirs Aus- 
tralian Mus., vol. 4, 1911, pt. 15, p. 714 (of Bell, 1884=C. solaris); Crinoids of the Indian 
Ocean, 1912, p. 31 (same). 

Antedon milberti (part) Briu, Report Zool. Coll. H. M.S. Alert, 1884, p. 156 (Port Denison). 

Actinometra solaris var. albonotata Bri, Report Zool. Coll. H. M.S. Alert, 1884, p. 165 (Albany I.; 
characters). 

Actinometra intermedia Bruit, Report Zool. Coll. H. M.S. Alert, 1884, p. 155 (specific formula) ; 
p. 166 (Albany I.; description and comparisons); pl. 14, fig. A, b; Proc. Linn. Soc. New South 
Wales, vol. 9, 1884, 1885, p. 498 (Port Molle).—A. H. Cuarx, Memoirs Australian Mus., vol. 4, 
pt. 15, 1911, p. 714 (of Bell, 1884—=Comatula solaris); p. 715 (of Bell, 1885=Comatula solaris) ; 
Crinoids of the Indian Ocean, 1912, p. 31 (of Bell, 1884=Comatula solaris); Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 76 (of Bell, 1884, and B. M., MS.=Comatula solaris) —H. L. 
Cxiark, The Echinoderm Fauna of Torres Strait, 1921, p. 6 (identity). 

Actinometra strota P. H. CarpentrER, Challenger Reports, Zoology, vol. 11, pt. 32, 1884, pp. 60, 67, 
69, 85, 86, 129, 130, 133; pl. 54, figs. 10, 11; pl. 55, fig. 2—Bertu, Report Zool. Coll. H. M.S 
Alert, 1884, p. 167 (Port Molle; this is the new species referred to at the bottom of p. 153).— 
von Grarr, Challenger Reports, Narrative, vol. 1, pt. 1, 1885, p. 316 (myzostomes).—P. H. 
CarrENTER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 59, 278, 282, 288, 290 
(characters; Torres Strait; synonym of solaris) —Lane, Text Book of Comp. Anat., vol. 2, 
1896, p. 365, fig. 317 (disk).—Sprincer, Mem. Mus. Comp. Zodl., vol. 25, No. 1, 1901, p. 49 
(disk compared with that of Uintacrinus)—A. H. Cuarx, Memoirs Australian Mus., vol. 4, 
pt. 15, 1911, p. 714 (of Bell, 1884=Comatula solaris); Crinoids of the Indian Ocean, 1912, 
p. 31 (same).—Gistin, Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 11 (abnormal pinnulation; 
from P. H. Carpenter). 
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Actinometra strata von Grarr, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, p. 20 (myzostomes), 
p. 29 (stations 186, 187; myzostomes).—P. H. Carpenter, Challenger Reports, Zoology, 
vol. 26, pt. 60, 1888, p. 93—WuneteER, Mittheil. aus d. Stat. Neapel, vol. 12, 1896, p. 244 
(myzostomes). 

Actynometra strota Fruuou, La vie au fond des mers, 1885, p. 214 (Anilocra parasite; from Car- 
penter). 

pee aen striata Perrier, Mémoire sur l’organisation et le dévéloppement de la Comatule de la 
Méditerranée, 1886, p. 107 (coloring matter; from Moseley, through Carpenter).—Bravn, 
Centralbl. f. Bakteriol. u. Parasitenkunde, vol. 3, 1888, p. 185 (myzostomes). 

Antedon (Actinometra) robustum (Liitken, MS.) A. H. Cuarx, Vidensk. Medd. fra den naturhist. 
Forening i Kgbenhavn, 1909, p. 146. 

Actinometra echinoptera var. meridionalis Hartuaus, Mem. Mus. Comp. Zoél., vol. 27, No. 4, 
1912, p. 417 (Hong Kong). 

Comatula (Comatula) solaris A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 26 
(in key; range); p. 27 (same). 

Comatula (Comatula) solaris var. hamata A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 
1918, pp. 26, 27 (in key; range). 

Comatula (Comatula) solaris var. solaris A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 
1918, pp. 26, 27 (in key; range). 

Diagnostic features —The large size and the occurrence of cirri which are com- 
posed of 16-25 (usually about 20) segments separate this species from all the others 
in the subgenus. The arms seem to be invariably 10 in number. 

Description—The centrodorsal is a small thin disk bearing marginal cirri in a 
single more or less irregular row. 

The cirri are X-XXV (usually XV—XX), 17-24 (usually about 20). The first 
segment is very short, the second is more than twice as broad as long, and those fol- 
lowing slowly increase in length to the sixth-eighth, which are from half again as broad 
as long to nearly as long as broad, then slowly decrease so that the outer are twice 
as broad as long, the few terminal lengthening again so that the penultimate, which is 
smaller than those preceding, is about as long as broad. The opposing spine is conical, 
very small, and median to subterminal in position. The terminal claw is markedly 
longer than the penultimate segment, slender in the distal two-thirds, and more 
strongly curved proximally than distally. 

The row of cirri on the centrodorsal may be more less deficient, half of the cir- 
cumference being sometimes without cirri. 

The radials are usually entirely concealed, but a small portion of their distal 
lateral angles may be visible interradially. The IBr, are exceedingly short, from 
six to eight or more times as broad as long, and are in close contact laterally. They 
are united to the IBr, (axillaries) by syzygy, the line of union being perfectly straight. 
The IBr, are nearly or quite four times as broad as long, broadly triangular, with the 
lateral angles more or less sharp or slightly truncated and forming short sides which 
are usually separated by a narrow V-shaped slit. 

The 10 arms are usually about 150 mm. long and are more or less flattened dor- 
sally. They are narrow at the base and increase rather rapidly in width to the tenth 
or twelfth brachial, from which point they very slowly taper distally. A low, narrow, 
rounded keel, becoming conspicuous on the eighth brachial, often runs the entire 
length of the arms, though it is as often absent. The first brachial is very short and 
bandlike, from six to eight or more times as broad as long, with the proximal and 
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distal edges straight and parallel; it is united to the second by syzygy. The second 
brachial (epizygal of the first syzygial pair) is low, wedge-shaped, and runs almost to a 
point interiorly. Itis about three times as broad as the greater (outer) length. The 
third and fourth brachials form an approximately oblong syzygial pair which is about 
three times as broad as long. The fifth brachial is approximately oblong, slightly 
longer and broader than the syzygial pair preceding. The sixth brachial is of about 
the same size as the fifth, but is distinctly wedge-shaped. The following brachials 
have more and more oblique edges and after the tenth are triangular, somewhat more 
than twice as broad as long, with the distal edges at right angles to the longitudinal 
axis of the arm on the side away from the pinnule, but on the pinnule side running 
outward and forward at an angle of about 30° with the longitudinal axis to a point 
distal to the pinnule base. In the terminal portion of the arms the brachials increase 
slightly in length, becoming short wedge-shaped. 

Syzygies occur between brachials 1+ 2, 3 +4, from 11+12 to 14+ 15, and distally 
at intervals of from 4 to 11, most commonly 5 or 6, muscular articulations. 

P, and P, are very long and may reach 25 mm. in length. They are composed of 
about 60 segments, all of which are much broader than long. The segments in the 
distal half bear teeth. P, and P, are shorter with fewer and smaller segments, but 
also bear acomb. P; and P, are much smaller and shorter than P, and P, with much 
shorter segments, all of which are much broader than long. The segments are much 
produced dorsally, so that the dorsal profile is strongly and roundedly serrate. The 
succeeding pinnules increase in length and stoutness. The component segments are 
much broader than long and those beyond the second are sharply keeled and more or 
less produced dorsally. In the extreme terminal portion of the arms the pinnules 
become slender and are composed of about 20 segments, which beyond the second are 
longer than broad. The second and third segments of P, and P, usually possess a 
more or less strongly produced carinate process, which makes them appear much 
larger and broader than the segments succeeding. On P; and P, and the pinnules 
following all of the segments bear more or less similar carinate processes, so that 
usually the second and third are not distinguished. 

The disk is from 15 to 25 mm. in diameter. It is usually more or less extensively 
beset with plates and nodules, and is often completely covered with thin scalelike 
plates which on and in the immediate vicinity of the anal tube bear fairly regular 
globular nodules. The mouth is radial. 

Notes—lIn Miiller’s redescription of Lamarck’s Comatula solaris based on an 
examination made for him by Troschel he gave the cirri as XX, 30. The radials 
are concealed. The 10 arms are about 160 mm. long. The intersyzygial interval 
is 4 or 5 muscular articulations. The epizygals of the syzygial pairs are extraor- 
dinarily short. The pinnules decrease only slightly in length from the oral outward, 
all of them being long. The pinnules are stout, 4-angled (that is, sharply carinate), 
and because of the production of the segments have a serrate profile. 

Carpenter said that the number of cirrus segments as given, 30, is evidently 
a misprint for 20. But I can not believe that this is explained so easily. The 
number of cirrus segments, plus the fact that the pinnules are described as decreas- 
ing in length only slightly from the calyx outward, suggest that Troschel’s notes 


328 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


were actually drawn up from a specimen of Comatulella brachiolata which in some 
way he mistook for the type of Lamarck’s Comatula solaris. 

Miiller described Actinometra imperialis as having the centrodorsal a flat pen- 
tagonal disk which is somewhat concave centrally. The cirri are arranged in a 
single marginal row. Carpenter, who subsequently examined the type at Vienna, 
found that the centrodorsal has lost all trace of the cirrus sockets on one side and 
is almost reduced to a level with the radials. 

The cirri are XIV, 20, the segments being as long as broad. The central seg- 
ments of the younger cirri are longer than broad. The cirri are stout at the base, 
but decrease in stoutness and then remain of the same width. 

The radials are very short. The IBr series are very short, and the two elements 
appear to be united with each other by suture. 

The first brachial element seems to be a syzygial pair. 

P; is on the epizygal of the first syzygial pair. The next 2 brachials (the third 
and fourth) are united by syzygy. Beyond this point the intersyzygial interval 
is from 3 to 6 muscular articulations. 

The 10 arms are said by Miiller to be 325 mm. in length. The brachials are 
dorsally flattened. The bases of the arms are narrower than the portion imme- 
diately following. 

P, is the largest pinnule. P, is also large, though smaller than P,;. P3 is very 
small, and the following pinnules increase in length. On P, the lowest segments 
are set off from the others by being broadened. The segments of the pinnules 
are laterally compressed, broader than long, and have a sharp edge behind. 

The disk is beset with calcareous concretions, short flowerlike nodules with 
from 3 to 5 foliaceous plates. 

The color, dry, is orange. 

In the following terms Dr. P. H. Carpenter described a specimen from Aus- 
tralia which he found in the Hamburg Museum bearing Liitken’s manuscript name 
Actinometra robusta: 

The centrodorsal is a low flattened disk 7 mm. in diameter, bearing a single or 
partially double row of cirri. 

The cirri are XX—XXV, about 23. The first 3 or 4 segments are broader than 
long and those following are about as long as broad, or a trifle longer than broad, 
decreasing slightly toward the end. The penultimate has a small opposing spine. 

The radials are visible. The IBr, are short, trapezoidal, closely united laterally, 
and united by syzygy at their wider distal edges to the triangular IBr, (axillaries), 
which are twice their length. 

The 10 arms are probably about 125 mm. long; they are rather more than 3 mm. 
wide at the fifth brachial, but increase to 5 mm. by the twelfth, remaining uniform 
for a short distance and then tapering to the ends. The arms consist of about 200 
brachials. 

The first 2 brachials are united by syzygy, this syzygial pair being twice as 
broad as its outer length, which is slightly the longer, though the hypozygal (first 
brachial) is longer on the inner side, which is very closely united to its fellow. The 
epizygal is acutely triangular, with curved sides, half as long as broad. 'The second 
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syzygial pair (composed of brachials 3 +4) is roughly oblong, with a somewhat raised 
forward projection from the inner part of its distal edge. The fifth brachial has a 
corresponding elevation at the inner side of its proximal edge so as to give a some- 
what tubercular appearance to the line of junction. The same feature is visible on 
the outer part of the line of junction between the nearly oblong fifth and sixth bra- 
chials, and recurs alternately on opposite sides of the arm for a few brachials further. 
As the brachials become flatter and more triangular, with curved edges, it gradually 
disappears. These brachials are rather more than half as long as broad, with a very 
faint slightly raised median line, and retain the triangular shape and the curved edges 
as far as the one hundred and sixtieth, narrowing and becoming blunter at the extreme 
ends of the arms. 

Syzygies occur between brachials 1+2, 3+4, and 11+12, then at intervals of 
from 4 to 7, usually 5 or 6, muscular articulations. The hypozygals of syzygial pairs 
are very short. 

P, and P, are long, about 25 mm. in length, and moderately stout. They 
consist of about 60 segments, of which the first 3 or 4 are nearly square and those 
following are shorter and more oblong and gradually decrease in width, the outer 
edges of the last 30 bearing the strong lancet-shaped processes forming the terminal 
comb. P, and P, are smaller with fewer segments, only the first 2 of which are 
about square, while they have no dorsal keels. They also have a well-marked 
terminal comb, but this appears to be wanting on P; and P,, which are still smaller, 
with short and wide triangular basal segments. P, and P, are as long as, or longer 
than, P; and P, but stouter, with broader and more massive segments. The following 
pinnules increase in both length and stoutness, and consist of about 30 segments, the 
first half of which are about twice as broad (2 mm.) as long, with sharpened dorsal 
edges which are sometimes produced into slight keels. The largest pinnules are 
those between the tenth and twenty-fifth brachials, and a little further on they 
become more slender with squarer segments, the terminal pinnules having some- 
what elongated segments. 

The disk is 25 mm. in diameter, without any trace of calcareous deposits. 

The color of the specimen (dry) is black. 

The preceding description was partly based on a second dry specimen also bearing 
the manuscript name robusta in the collection of Dr. W. B. Carpenter. 

Carpenter remarked that robusta has a considerable resemblence in general 
appearance to solaris, both having large arms composed of massive triangular brachials 
with curved edges, and stout pinnules composed of broad segments. The arm bases 
of solaris, however, are nearly or quite smooth and have little tendency to alternate 
tubercular elevations, such as are visible in robusta. In the latter, too, the width of 
the arms increases more distinctly in the first few brachials than in solaris, while the 
second and third pairs of pinnules have no expanded keels on the lower segments, 
such as appear in solaris, and the cirri are larger and more numerous. 

Carpenter thus described a specimen from Hong Kong in the Hamburg Museum. 
The centrodorsal is a thin pentagonal disk bearing 2 cirri at each angle. 
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The cirri are X, 22-23; the first segment is very short and those following increase 
in length to the fourth, which is about as long as broad, the remainder being tolerably 
equal and longer than broad. The penultimate bears a well-marked opposing spine. 

The radials are visible. The IBr, are trapezoidal, closely united laterally and 
broadest along the distal edge where they are united by syzygy to the IBr, (axillaries), 
which are triangular and more than twice their length. 

The 10 arms are about 150 mm. in length and are composed of 130+ brachials, 
They increase in width only slightly from the base. The first 2 brachials are united 
by syzygy. The first brachials are closely united interiorly and are shorter interiorly 
than exteriorly, the exterior length being two-thirds the width. The next 5 or 6 
brachials are more oblong with slightly developed articular tubercles. The following 
brachials are triangular with convex proximal and concave distal edges, twice as 
broad (nearly 5 mm.) as long, becoming more quadrate toward the arm ends. The 
lower and middle parts of the arms have a faint slightly raised mediodorsal line. 

Syzygies occur between brachials 1+2, 3+4, about 12+13, and distally at 
intervals of from 4 to 6 muscular articulations. 

P, and P, are both about 20 mm. long and consist of about 40 segments, of which 
the lowest 5 or 6 are wide and stout, with prominent dorsal edges but no distinct 
keels. The next 2 pinnules on either side are of decreasing length and stoutness; 
they have the second and third segments wide, with strong and expanded dorsal 
keels. The fourth pair, though somewhat shorter than the third, are considerably 
stouter, with broader and more massive segments and large gonads. The following 
pinnules are somewhat longer and tolerably equal, decreasing again after about the 
twenty-fifth brachial, but remaining-stiff throughout and never becoming especially 
slender. The lower and middle segments of these pinnules until far out on the arms 
are very broad, reaching nearly 2 mm., and have sharpened dorsal edges. The 
middle segments of the pinnules do not become elongated until about the eightieth 
brachial. The terminal comb is found only on P;, P2, and P; and the corresponding 
inner pinnules. 

The disk is 15 mm. in diameter, naked, with a radial mouth. 

The color in alcohol is brownish white, each arm with a narrow light mediodorsal 
band flanked on either side by a broad reddish-brown stripe. 

A specimen from Singapore in the Hamburg Museum is similar to the one just 
described from Hong Kong, but slightly more slender. There are 21 cirrus seg- 
ments. There is a similar specimen from Singapore in the British Museum. 

These and the individual from Hong Kong resemble the slender form of Comatula 
pectinata, except for the much greater size and much larger number of cirrus seg- 
ments. They have not the broadly expanded arms and stout cirri of the Australian 
individuals (the so-called robusta), nor are the arms so flat dorsally. Both are in color 
light brown with a fine mediodorsal line of white and white borders to the arms. 
The Hong Kong specimen has III cirri and the one from Singapore II and 2 stumps. 
In both the centrodorsal is undergoing reduction. 

The 3 specimens from Billiton in the British Museum are all of the slender- 
armed type and resemble those from Hong Kong and Singapore noticed above. 
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In the specimen from the China Sea recorded by Hartlaub the cirri are about 
XIV, 12; but only 5 of them are preserved. It is possible that this is in reality a 
specimen of C. pectinata. 

The specimen from East Wallaby Island has the arms, which are remarkably 
stout, about 125 mm. in length and about 7 mm. broad near the base. It is almost 
black, but has a longitudinal light stripe on the dorsal side of each of the arms. 

The specimen from Long Island, Abrolhos, is not quite so large as the preceding. 
It has the cirri XIII, 18. It shows no trace of the light mediodorsal stripe on the 
arms. 

The example from the coast of Western Australia is of the broad-armed (robusta) 
type and is uniform in color, almost black. 

Professor Déderlein’s specimens from Thursday Island have the cirri XIII-XXI, 
15-19. On an arm 95 mm. long, P; is 20 mm. long. On an arm 60 mm. long, P, 
is only 11 mm. long. The pinnules resemble those of C. pectinata, but the combs 
are much more developed. The comb is strongly developed in the outer half of P,, 
and on P, it sometimes equals half the entire length of the pinnule. There are traces 
of a comb on the following pinnules also. P, bears a high keel on the second and 
third segments, though this is often almost entirely lacking. All of the arms are 
grooved. The disk is warty and granulated. The color varies from dark brown to 
dark violet. In some specimens the dorsal side is whitish. Regenerated portions 
of the arms in otherwise dark specimens are light. Déderlein says that these speci- 
mens of C. solaris differ from C. pectinata in the granulated disk, in the grooving of 
_ all the arms, in the large comb on the first 2 pinnules, and in the larger number of 
cirri, which have a somewhat greater number of segments. 

Carpenter said that the calyx of the form from between Albany Island and 
Somerset, which he originally called strota, except for the almost entire absence of a 
basal star, is not greatly different from that of the individual from Singapore which 
he figured in 1879; but it is very much smaller than the calyx of the form which he 
originally called robusta which reaches 7 mm. in diameter, while 5 mm. is the maxi- 
mum in the Challenger specimens. None of these last show any trace of the curious 
diverticulum of the axial canal into the substance of the radials which occurs in that 
variety. Several of the Challenger specimens are more or less immature. The 
smallest are noteworthy for the great relative length of the brachials as compared 
with those of the adults. 

Two specimens collected by the Alert in Prince of Wales Channel were described 
by Bell as having the cirri XII, 18+. The more proximal brachials in the smaller 
individual are more “knobby” than the corresponding brachials in the larger. In 
both the arms are broadest at a little distance from the disk. The keels on the basal 
segments of P, are well marked in the smaller specimen, but in neither are there any 
very prominent keels on the basal segments of P;. The arms of the larger example are 
about 120 mm. long and those of the smaller about 85 mm. In the larger P, is about 
20 mm. long, and the cirri are about 16 mm. long. Both specimens are white, with- 
out any mediodorsal line; dark spots or marks are prominently developed on the 
pinnules. 

Bell described his Actinometra albonotata from Albany Island as having 20-25 
cirrus segments, and the keels on the basal segments of P, less prominent than those in 
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solaris. But he said that the general facies of this form is distinctly that of solaris, 
with the exception of the rather remarkable coloration, which has led to the proposal 
of a distinctive name. He noted, however, that when a careful comparison is made 
between the pattern of this coloration and that of the 2 specimens from the Prince 
of Wales Channel which he unhesitatingly referred to solaris it is seen that there is 
really a striking resemblance between the two. He remarked that this leads to the 
reflection that great circumspection is to be exercised whensoever we are tempted 
to make use of differences in color as a distinguishing mark. He recalled that he had 
already stated that there are black patches or spots on the pinnules of the specimens 
described from the Prince of Wales Channel; in the one at hand from Albany Island 
these spots, having greatly increased in number and become more extensive than the 
white, have caused the white ground to assume the appearance of spots on a dark 
ground. The extreme limit of the species, according to Bell, seems to be reached by 
this individual, and as the cirri are more numerous than usual and the basal seg- 
ments of P, are less strongly keeled, he proposed to speak of it as Actinometra solaris 
var. albonotata. 

On the theory that the keel is constantly present on the basal segments of P, 
in solaris and that is it never found in robusta, Bell described an intermediate form 
from Albany Island in which, according to him, the keels are never so well developed 
as in solaris, and never so slightly as in robusta, although he recognized the fact that 
there are considerable differences in the extent of development of the keels, not only 
within the limits of the species but even in the same individual. He gave the follow- 


ing as the more characteristic features of the species. The cirri are XVIII, 18-20. - 


P, is not especially long and is composed of rather more than 40 segments. The 
basal segments of P; have a not conspicuous keel which varies in the extent to which 
it is developed. A specimen with an arm length of 120 mm. has the cirri 15.5 mm. 
long and P, 20 mm. long. The arms are 3 mm. broad at the widest place, which is a 
slight distance from the disk. The faint white line which is so often seen along the 
middle of the dorsal surface of the arms is to be seen in some specimens, and in some 
cases the black spots on the pinnules may be observed. 

Professor Bell noted that in a large specimen from Port Curtis which he identified 
as robusta the knobbing of the lower brachials is very prominent. 

Carpenter remarked that the specimen which he described from Hong Kong 
represents one of the many variations in the type of Comatula solaris. 

He said that Lamarck’s example in the Paris Museum and the large specimen at 
Vienna which served Miiller as the type of his Actinometra imperialis, both of which 
he personally examined, agree in their general characters. 

He regarded as the peculiar feature of the species the character of the lower 
pinnules. The first pair of pinnules are composed of numerous stout segments the 
lowest of which are stouter than, but not otherwise different from, their successors. 
But in the next pair of pinnules some of the lower segments have their dorsal edges 
produced into well-marked keels. In Lamarck’s type these keels occur on the second, 
third, and fourth segments of the pinnules on the fourth and fifth brachials (P, and 
P .), while in the Vienna specimen (the type of imperialis) there is little or no keel 
on the fourth segment of the fourth pinnule, and in the specimen from Hong Kong 
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the third pair of pinnules have keels on their second and third segments. He did 
not regard this variation as of any importance, though he thought that the entire 
absence of a keel on the 2 lowest pinnules (P; and P,) is a good distinctive character 
of the type. 

He noted that other points in which the types of solaris and imperialis and the 
specimen from Hong Kong all agree are the unusual size of the lower brachials, which 
may be as much as 5 mm. wide, and also the shape of the segments composing the 
pinnules of the sixth and following pairs. These are best seen when the pinnules are 
dried, as they are then less concealed by perisome. The lowest segments are more 
than twice as broad as long, and although this disproportion gradually decreases it is 
only quite at the extreme end of the pinnule that the segments become anything like 
square. This peculiarity is, of course, most marked in the lower pinnules, but it is 
not until well on into the second third of the arm that the middle segments of the 
pinnules begin to be at all longer than broad. 

Carpenter therefore considered that what may be called the special marks of 
solaris are: Cirri X-XV, 20-24; brachials and pinnule segments very broad; the 
presence of expanded keels on the lower segments of the pinnules of the second pair 
and some of the following pinnules, but the basal segments of the pinnules of the first 
pair are not keeled. 

Carpenter noted that in the specimens from Cape York the plating of the disk 
reaches the greatest development found in the comasterids. The whole of the large 
anal area is covered with more or less scaly plates which become stouter and more 
granular in the neighborhood of the subcentral anal tube. The sides of the deep 
ambulacral grooves are bounded and supported by numerous smaller plates without 
any definite arrangement. The plates immediately adjacent to the grooves are 
extensively pierced by the water pores. Much of this armature extends beneath the 
water vessels and corresponds to what Miiller called the subambulacral plates in 
Cenocrinus. The plating ceases just within the circumference of the disk, so that the 
perisome of the arms and pinnules is perfectly bare. 

The simple calcareous spicules and thin networks which occur in the less heavily 
plated disks are especially abundant in the visceral layer of the peritoneum. ‘This is 
well illustrated by this species in which there is but little connection between this 
visceral layer and the parietal layer lining the interior of the cup so that the entire 
visceral mass is readily detached from the calyx. 

Abnormal specimen.—Under the name of Actinometra strota Dr. P. H. Carpenter 
mentioned a specimen dredged by the Challenger at Cape York in which one of the 
second brachials on the right posterior postradial series bears two fully developed 
pinnules instead of the arm and its own proper pinnule, so that it has the appearance 
of an axillary. There is no disk ambulacrum corresponding to this undeveloped 
arm.> 

Localities Singapore [P. H. Carpenter, 1879, 1888; A. H. Clark, 1911, 1912, 
1913] (2. B. M.; H. M.). 

Billiton [P. H. Carpenter, 1888; A. H. Clark, 1913] (3, B. M.). 

China Sea [Hartlaub, 1891]. 








5 See vol. 1, pt. 2, pl. 24, fig. 1149. 
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Hong Kong [P. H. Carpenter, 1882, 1888; A. H. Clark, 1911, 1912] (1, H. M.). 
Same [Hartlaub, 1912]. 

East Wallaby Island, Abrolhos, Western Australia [H. L. Clark, 1923). 

Long Island, Abrolhos [H. L. Clark, 1923]. 

Holothuria Bank, northwestern Australia [A. H. Clark, 1911, 1913] (1, B. M.). 

Coast of Western Australia [H. L. Clark, 1914] (1, W. A. M.). 

Thursday Island, Torres Straits [Déderlein, 1898}. 

Challenger station 187; off Booby Island, Torres Straits (lat. 10° 36’ S., long. 141° 
55’ B.); 10.9 meters; coral mud; September 9, 1874 [P. H. Carpenter, 1888; A. H. 
Clark, 1911, 1913] (7, M. C. Z., 209; B. M.). 

Alert; Prince of Wales Channel, Torres Straits; 9.1-12.8 meters [Bell, 1884; 
P. H. Carpenter, 1888; A. H. Clark, 1911, 1913] (2, B. M.). 

Alert; Prince of Wales Channel [Bell, 1884; P. H. Carpenter, 1888; A. H. Clark, 
1913] (6, B. M.). 

Alert; Torres Straits; 18.2 meters [Bell, 1884; P. H. Carpenter, 1888; A. H. 
Clark, 1911, 1913] (4, B. M.). 

Alert; Albany Island; 5.4-7.3 meters; mud [Bell, 1884; P. H. Carpenter, 1888; 
A. H. Clark, 1911, 1913] (7, B. M.). 

Albany Passage; 5.4-16.4 meters (1, U.S.N.M., 349381). 

Challenger station 186; channel between Albany Island and Somerset, Cape 
York; 14.6-21.9 meters [P. H. Carpenter, 1888; A. H. Clark, 1911]; also given simply 
as Cape York [P. H. Carpenter, 1881, 1888; A. H. Clark, 1911, 1913] (5, B. M.). 

Cape York; Prof. J. Beete Jukes; H. M. S. Fly, 1843-1847 [P. H. Carpenter, 
1888: A. H. Clark, 1911, 1913] (7, B. M.). 

Alert; Fitzroy Island, Queensland [A. H. Clark, 1911, 1913] (1, B. M.). 

Masthead Island (Capricorn Islands) lagoon [A. H. Clark, 1911] (1, Austr. M.). 

Rockhampton, Queensland [A. H. Clark, 1912] (1, H. M.). 

Alert; Port Denison, Queensland [A. H. Clark, 1911, 1913] (1, B. M.). 

Port Denison (1, U.S.N.M., 17878). Pl. 33, fig. 99. 

Alert; Port Molle [Bell, 1884; P. H. Carpenter, 1888; A. H. Clark, 1913] (1, 
B. M.). 

Port Molle [Bell, 1885; A. H. Clark, 1911] (1, Austr. M.). Same (1, U.S.N.M., 
35708). 

Port Molle; 21.9 meters [A. H. Clark, 1911]. Same, 25.5 meters [A. H. Clark, 
1911] (8, U.S.N.M., 34937; Austr. M.). 

Alert; Port Curtis; 9.1-20.1 meters [Bell, 1884; P. H. Carpenter, 1888; A. H. 
Clark, 1911, 1913] (1, B. M.). 

Australian Seas; Péron and Lesueur, 1803 [Lamarck, 1816; P. H. Carpenter, 
1879, 1882, 1888; A. H. Clark, 1911] (6, P. M.). 

Australia [P. H. Carpenter, 1882, 1888; A. H. Clark, 1912] (1, H. M.). Same 
[Bell, 1885]. Same [A. H. Clark, 1909] (1, C. M.). Same (2, U.S.N.M., 36152, 
36159). 

?Society Islands; Sir Joseph Banks [Owen, 1840]. 

No locality (but undoubtedly the Torres Straits region); Prof. J. Beete Jukes; 
H. M.S. Fly, 1843-1847 [A. H. Clark, 1913] (1, B. M.). 
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No locality [J. Miiller, 1841]. Same [A. H. Clark, 1911] (10, Austr. M.). Same 
[A. H. Clark, 1913] (1, B. M.). Same [Gislén, 1924]. 

Erroneous localities —Zanzibar [von Martens, 1869] (= Tropiometra carinata). 

Indies [J. Miiller, 1843, 1849; Dujardin and Hupé, 1862; P. H. Carpenter, 
1888] (error for Australian Seas). 

Near Bohol, Philippines [von Graff, 1877, 1884] (= Comatula pectinata). Philip- 
pine Islands [A. H. Clark, 1911] is based on this record. 

Moluccas [von Graff, 1887] (= Comatula pectinata). 

Dundas Strait [Bell, 1884] (=Comatula pectinata+C. purpurea). 

Alert station 144; probably Thursday Island [Bell, 1884] (= Comatula pectinata). 

Thursday Island [Bell, 1884] (= Comatula pectinata). 

Arafura Sea [Bell, 1884] (= Comatula pectinata). 

Warrior Reef [Bell, 1884] (= Comatula pectinata). 

Geographical range—From Hong Kong and Singapore southward to tropical 
Australia, reaching the Abrolhos Islands (lat. 28° 40’ S.) on the west coast and Port 
Curtis (lat. 24° S.) on the east; possibly eastward to the Society Islands. 

Bathymetrical range.—Littoral and sublittoral, extending from the shore line 
down to 21.9 meters; the average of 8 records is 13.3 meters. 

Remarks.—In view of the quite different aspect presented by the light-colored 
slender-armed individuals from the northern portion of the range, it might be advisable 
to differentiate these as Comatula solaris gracilior, the range of which would be from 
Hong Kong and the China Sea to Singapore and Billiton. This would restrict the 
range of typical Comatula solaris solaris to the Australian coasts. 

History —This species was originally described by Lamarck in 1816 under the 
name of Comatula solaris from specimens brought from Australia by Péron and 
Lesueur in 1803. 

In 1830 Sir Richard Owen mentioned a specimen in the museum of the Royal 
College of Surgeons identified by W. E. Leach as Comatula solaris which was said to 
have been brought from the Society Islands by Sir Joseph Banks. We know practi- 
cally nothing of the crinoids of the Society Islands, and it is not unlikely that some 
form of this species occurs there. But this specimen, which was exhibited to show 
the ovaries and ova, has disappeared and no comasterids have since been recorded 
from the region. 

In 1841 Johannes Miller described in great detail under the name of Actinometra 
imperialis a magnificent specimen without locality which he had examined in the 
Vienna Museum. 

In 1843 Miiller published a redescription, under the name of Alecto solaris, of 
Lamarck’s types in the Paris Museum based upon notes which had been taken for 
him by Troschel. The locality was given as ‘‘Indien,” although the specimens were 
correctly stated to have been collected by Péron. 

Miiller’s detailed description of this species under the name Comatula (Actino- 
metra) solaris published in 1849 was essentially the same as his description of Actino- 
metra imperialis published in 1841, but it was broadened so as to include some addi- 
tional specimens which he had been able to examine and which he believed to be 
conspecific with it. He had personally studied the types of Comatula solaris at Paris 
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and had found that they represent the form which he had described as imperialis. 
He was inclined to believe that the Linnean Asterias pectinata, which he included in 
the synonymy with a query, is simply a color variety of solaris. His Alecto purpurea, 
described in 1843, he considered as a synonym of solaris, remarking that it differs 
only in the number of the radials (that is, the radials and the elements of the IBr 
series), of which 2, united by syzygy, are visible; this difference he regarded as per- 
haps due to age, the type of purpurea representing the young form. Repeating the 
error of 1843, he gave the habitat as ‘‘Indien.” He mentioned having examined 
specimens in the museums at Paris, Vienna, and Leyden. 

Dujardin and Hupé (1862) divided the recent comatulids among the genera 
Comatula, Actinometra, and Comaster. They took their description of Comatula 
solaris directly from the description published by Miller in 1843, giving as the locality 
“mers de l’Inde.’”’ They also republished Miiller’s description of Actinometra 
imperialis, overlooking the fact that Miiller himself regarded solaris and imperialis as 
synonymous. 

In 1879 Dr. P. H. Carpenter published extensive notes on the structure, particu- 
larly of the skeleton, of solaris and of another form which he called <Actinometra 
robusta. This name he had found associated with specimens purchased from the 
Godeffroy Co. at Hamburg which had been identified by Dr. Christian Liitken; but 
no description of the type ever had been published. He does nor mention the place 
of origin of the specimens dissected, but the figured specimen of Actinometra solaris 
was from Singapore, and the specimen of Actinometra robusta was one in his father’s 
collection which had been acquired from the Godeffroy Co. and which had come from 
Australia. In the preparation of this memoir he had been able to examine the 
Challenger collection, the large collection made by Prof. Carl Semper in the Philip- 
pines, and the collection of the British Museum. In the autumn of 1876 he had 
visited Paris and there examined the material previously studied by Lamarck and 
by Miiller. In Semper’s collection from Bohol, Philippine Islands, he had found a 
number of specimens which he had identified as Actinometra solaris, and he had sent 
the myzostomes from these and from some similar specimens from the Moluccas to 
Prof. Ludwig von Graff, giving Actinometra solaris as the name of the host. In this 
memoir the Philippine specimens are mentioned under the name of Actinometra 
pectinata, but with no indication that they are the same ones mentioned by von 
Graff in 1877 as Actinometra solaris. 

In a preliminary notice of the Challenger collection published in 1879 Carpenter 
noted the presence of Actinometra solaris, and in another paper published in the same 
year he gave various notes on its anatomical structure. 

In a popular account of the comatulids published in 1880 Carpenter figured an 
unplated disk of Actinometra solaris drawn from a specimen in the Challenger collec- 
tion, but the species is not mentioned in the text, nor is the origin of the specimen 
given. 

In his preliminary account of the comatulids collected by the Blake Carpenter 
remarked that the species of Actenometra in which he had found the plating of the 
disk to reach its greatest development in a large one common at Cape York, which is 
probably identical with Actinometra robusta Liitken, MS. He also noted that the 
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Challenger in cruising from Cape York through the Banda and Arafura Seas to the 
Philippines and thence southward to the Admiralty Islands dredged three 10-armed 
species of comatulids of the solaris type. These he does not mention by name; two 
of them are solaris itself, while the third is Comatula pectinata. 

In another paper published in 1881 he gave a synonymy of Actinometra solaris 
which he considered as including the Actinometra imperialis of Miiller and the Coma- 
tula (Actinometra?) hamata of Kuhl and van Hasselt. He excluded, however, 
Asterias pectinata Linné and Alecto purpurea J. Miiller, both of which species had 
been treated as probably synonymous with solaris by Miiller in 1849. He recorded 
a single specimen in the Leyden Museum which appeared to him to be the type of 
hamata. He remarked that this is a very variable species and this specimen does not 
appear to be sufficiently distinct from Lamarck’s original specimen in the Paris 
Museum to justify the establishment of another species. 

In his account of the comatulids of the Hamburg Museum published in 1882 
Carpenter, under the name Actinometra solaris, described in great detail a slender- 
armed specimen from Hong Kong which he said represents one of many variations 
on the type of Comatula solaris. He gave a history of the species and notes on the 
type specimens of solaris which he had examined at Paris, and of imperialis which he 
had studied at Vienna. He remarked that there are several other species of smaller 
size and with fewer segments in the cirri which are closely related to this type for 
which it is difficult as yet to determine the range of variation. Among these he 
mentioned the specimens from Bohol collected by Professor Semper and formerly 
referred by him to solaris. Under the name of Actinometra robusta he described in 
great detail a dry specimen from Australia which had been named by Liitken. At 
the same time he recorded another in the collection of his father. Both had been 
purchased from the Godeffroy Co. at Hamburg. 

Prof. F. Jeffrey Bell in 1882 published a so-called specific formula for Actinometra 
solaris and for another species which he called Actinometra albonotata. The latter had 
been collected by the Alert in northeastern Australia, although this fact is not stated. 

Early in 1883 Carpenter published a revised formula for Actinometra solaris and 
also a formula for Actinometra robusta. 

In the report upon the zoological collections brought together by H. M. S. Alert 
which was published in 1884 Professor Bell recorded this species under various names 
and also confused with it other forms. In 1910 I examined the Alert material in the 
British Museum and found the following correspondence between his records and the 
specimens upon which they were based: 


Antedon milbertt, Port Denison.-.=..=.--=--=.----+-__--_-=- includes 1 specimen of C. solaris, 
Actinometra solaris, Prince of Wales Channel--_-------------~- =solaris (2) + pectinata (1). 
Warrior*heets 2. £2ae eee = pectinata (1). 
Port Girtiss 285255 Ou SERS SEE = pectinata (1). 
TornesiStraitas) 5. teak ks pepe eh =solaris (4) + pectinata (1). 
Arafura Seso<a32 tt 8 es a Sa = pectinata (1). 
DundasiStraitz- = = == SS ok ee = purpurea (2) -+ pectinata (1). 
mhursddyslsland eno. = eee = pectinata (3). 
ibany eland soe eee ee eed =solaris (1). 
Actinometra solaris var. albonotata, Albany Island_---------~-- =solaris (1). 


Actinometra intermedia, Albany Island- ---------------------- =solaris (6). 
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Actinometra robusta, Probably Thursday Island _-------------- = pectinata (4). 
Port: Curtise ass 2 2a oe a ee =solaris (1). 
Aciinometra strota, Port Molle==-=2=2_------=---_--_= = =solaris (1). 


In the Challenger report on the stalked crinoids (1884) Carpenter mentioned this 
species as Actinometra robusta, Actinometra solaris, and Actinometra strota. Under 
Actinometra solaris he cited the keeled lower segments of the earlier pmnules and the 
radial position of the mouth. Of Actinometra robusta he said that it and Heliometra 
glacialis are almost the only living comatulids with arm bases anything like as massive 
as those of the fossil species. Under Actinometra strota, which he said is common at 
Cape York, he described an abnormal specimen, mentioned the looseness of the attach- 
ment of the visceral mass and the tolerably equal and symmetrical arrangement of 
the ambulacral grooves on the disk, the plating of the disk and the visceral layer of 
the peritoneum, the pigment, as determined by Moseley, and the parasitic isopod 
(Anilocra) sometimes found in the anal tube. 

In 1885 Professor Bell recorded some additional specimens from Australia, and 
in 1886 Dr. P. H. Carpenter discussed the cirri in relation to those of other comatulids. 

In the Challenger report on the comatulids (1888) Carpenter published a detailed 
account of this species, repeating much of the information on its structure and anatomy 
which he had previously given, but adding very little that is new. He included as 
synonyms of solaris the subsequently described imperialis, hamata, robusta, albonotata, 
intermedia, and strota, the last a name which he had tentatively given to the Chal- 
lenger specimens from Cape York and which had been published in his report upon 
the stalked crinoids (1884) in connection with structural and anatomical notes, by Bell 
(1884), and also by von Graff (1885), though never in association with a formal descrip- 
tion. It had also been given by von Graff (1884) as strata, and is so printed once in 
the present report. He gave a detailed description of the species, mentioned a speci- 
men from Port Molle collected by the Alert in which the centrodorsal is reduced to a 
pentagonal plate without cirri (see under Comatula cratera), and remarked that in the 
type of zmperialis the centrodorsal has lost all trace of cirri on one side. He transferred 
the localities Bohol and the Moluccas given by von Graff to pectinata, together with 
a number of those given by Bell; but he gave no references to von Graff’s papers. 
The only new locality he gave for solaris was Billiton, from which island he had 
examined some in the British Museum. Among the localities he gives ‘‘Indien (Mus. 
Wien),”’ which evidently refers to the type specimen of imperialis. But this specimen 
was without locality. The locality “Indien” was given by Miiller in mistake for 
“Neuholland” in 1843 and refers to the Lamarckian types of solaris in the Paris 
Museum. 

In 1891 Hartlaub recorded a specimen in the Géttingen Museum from the China 
Sea, and in 1898 Déderlein recorded this species from Thursday Island. 

In 1909 I mentioned a dry example from Australia in the Copenhagen Museum 
which had been determined by Liitken as Antedon (Actinometra) robustum. 

In 1911 I published a detailed account of this species, including the synonymy 
and all previous records, and listed additional specimens from Port Molle and Masthead 
Island, and others without locality. In another paper I discussed its distribution in 
detail. In a paper on the crinoids in the Paris Museum I noted having examined the 
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original Lamarckian types in Paris, and in a paper on the crinoids of Africa I suggested 
that the Comatula solaris recorded by von Martens from Zanzibar was probably 
Tropiometra carinata. 

In 1912 Hartlaub recorded a fragmentary specimen of Actinometra echinoptera 
var. meridionalis from Hong Kong. Most likely it was in reality this species, though 
it may have been C. pectinata; it certainly could not have been any form of Comactinia. 
In 1912 I gave a detailed account of this species in connection with a survey of the 
erinoids of the Indian Ocean, and in a paper on the crinoids of the Hamburg Museum 
gave notes on a specimen from Singapore, recorded one from Rockhampton, Queens- 
land, and mentioned the two which had been described in detail by Carpenter in 
1882 as solaris and robusta. 

In 1913 I listed all the specimens in the collection of the British Museum, rede- 
termining the material from the Alert dredgings described by Professor Bell in 1884. 

In 1914 Dr. H. L. Clark mentioned a specimen from the coast of Western 
Australia. 

In the report on the unstalked crinoids collected by the Siboga (1918) I published 
a key to the species of Comatula in which a distinction was made between the stout- 
armed type of solaris and the slender-armed type which was designated as variety 
hamata. 

In 1921 Dr. H. L. Clark discussed the distribution of this species in great detail, 
and in 1923 he recorded additional specimens from localities in the Abrolhos Islands, 
Western Australia. 

In 1924 Dr. Torsten Gislén brought out some additional information in regard to 
the skeletal structure of this species. 


COMATULA PECTINATA (Linné) 


Plate 20, Figure 49; Plate 33, Figure 100; Plate 34, Figure 101; Plate 35, Figure 102; Plate 36, 
Figure 103; Plate 37, Figure 104; Plate 38, Figures 105-107 


[See also vol. 1, pt. 1, fig. 36 (synarthry), p. 75; fig. 45 (grooved and ungrooved arms), p. 79; fig. 47 
(arm tip), p. 81; fig. 58 (comb), p. 83; fig. 150 (centrodorsal), p. 220; figs. 236, 240 (ventral view 
of centrodorsal), p. 249; fig. 327 (cirrus), p. 281; fig. 422 (basal ray), p. 321; figs. 445, 446 (radials), 
p. 351; fig. 454 (dorsal view of radial pentagon), p. 355; pt. 2, figs. 17, 18 (centrodorsal and 
radials), p. 15; fig. 163 (dorsal view), p. 86; fig. 184 (dorsal view), p. 100; fig. 185 (dorsal view), 
p. 102; figs. 395, 396 (pinnule tip), p. 245; figs. 398-405 (pinnule tips), p. 250; figs. 689, 690 
(disk), p. 341; pl. 24, fig. 1149 (disk); pl. 47, fig. 1324 (central portion, after removal of visceral 
mass) ] 


Asterias pectinata Linnf&, Syst. Nat., ed. 10, vol. 1, 1758, p. 663 (description; Indian Seas; 
type specimen, but none of the references cited); ed. 12, vol. 1, 1767, p. 1101.—A. J. Rerzrus, 
K. svensk. Vetensk. Akad. Handl., Ar 1783, vol. 4, p. 241 (redescription of the type).— 
GmMeELin, Syst. Nat., vol. 1, pt. 6, 1788, p. 3166 (part) —Larnam and Davis, Faunula Indica, 
1795, p. 32.—Bosc, Hist. nat. des vers, vol. 2, An X (1802), p. 114.—Grsaver, System. 
Verzeichniss d. Seesterne, Seeigel, etc., 1802, p. 1v.— A. J. Rerzrus, Dissertatio sistens species 
cognitas asteriarum, Lund, 1805, p. 34.—Cuvier, Le régne animal, vol. 4, 1817, p. 12; Le 
régne animal, nouv. ed., vol. 3, 1830, p. 229.—LarreILLE, Cuvier’s Animal Kingdom, vol. 4, 
1831, p. 334.--J. Miuimr, Archiv f. Naturgesch., 1848, vol 1, p. 133 (redescribed from the 
Linnean type).—P. H. Carpenter, Trans. Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, p. 2 (com- 
posite character of Linné’s’ species); p. 11 (of Retzius=Actinometra pectinaia).—A. H. 
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Cuark, Proec., U. S. Nat. Mus., vol. 34, 1908, p. 500 (history; identity); Memoirs Australian 
Mus., vol. 4, pt. 15, 1911, p. 711 (distinct from Alecto purpurea) ; Crinoids of the Indian Ocean, 
1912, p. 1 (history; identification of the elements of the Linnean composite); p. 2 (Linné in 
1767 placed in the synonymy of this species Stella marina polyactis and Luna marina altera of 
Seba). 

Asterias (Euryale) pectinata OKEN, Lehrb. d. Naturgesch., 3 Thiel, 1815, p. 356. 

Comatula (Actinometra) solaris var.? J. Miuupr, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, 
p. 249. 

Comatula cumingii J. Mijuuer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 255 (descrip- 
tion; Malacca).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 29 (can not 
place in Antedon or Actinometra).—A. H. Cuarx, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, 
p. 202 (compared with C. pectinata); Notes from the Leyden Mus., vol. 33, 1911, p. 177 (synonym 
of C. pectinata); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 746 (young of C. pectinata) ; 
Proc. U. S. Nat. Mus., vol. 43, 1912, p. 383 (=Comatula pectinata); Crinoids of the Indian 
Ocean, 1912, p. 30 (same). 

Comatula barbata Dusarpin and Hupf, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 203 
(assigned by Miller to Actinometra). 

Comatula pectinata Dusarpin and Hupf, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 203 
(assigned by Miiller to Actinometra).—A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 685 
(listed); vol. 35, 1908, p. 124 (listed); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 202 (Alba- 
tross stations 5139, 5142; also Philippine Is. without further data; compared with C. cumingii) ; 
p. 203 (arm structure); Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 394 (Albatross station 5152); 
Proc. Biol. Soc. Washington, vol. 22, 1909, p. 144 (arms compared with those of C’. micraster); 
p. 173 (articulation between the elements of the IBr series a pseudosyzygy); Vidensk. Medd. 
fra den naturhist. Forening i Kgbenhayn, 1909, p. 124 (multibrachiate condition fortuitous) ; 
p. 148 (synonymy; includes affinis Liitken; Java; Singapore; description of specimens; brachial 
dimorphism and its significance; 16 per cent of the specimens have more than 10 arms); p. 193 
(collected at Singapore by Svend Gad); Proce. Biol. Soc. Washington, vol. 23, 1910, p. 96 
(relationship with C. purpurea here redescribed); Proc. U. S. Nat. Mus., vol. 39, 1911, p. 532 
(Albatross stations 5276, 5358); p. 535 (shallow median groove on axillaries compared with that 
of Comaster scitulus); Notes from the Leyden Mus., vol. 33, 1911, p. 177 (synonymy; includes 
C. cumingii); Die Fauna Siidwest Australiens, vol. 3, Lief. 13, 1911, p. 436 (obtained in Dundas 
Strait by the Alert); p. 437 (northwest Australia, 9 and 20-36 fathoms); p. 439 (East Indian 
species Occurring south to Baudin I. and Port Jackson); p. 443 (range on east coast); p. 444 
(range on west coast); p. 446 (summary of west Australian records); Memoirs Australian Mus., 
vol. 4, pt. 15, 1911, p. 717 (known to Carpenter from Australia); p. 722 (occurs south to Port 
Jackson and Sydney); p. 723 (northwest Australia; Dundas Strait; Baudin I.; Shark Bay): 
p- 733 (in key); p. 744 (robust form of this species common throughout its range; annotated 
synonymy; characters; variation in the type of articulation in the IBr series; difference in 
length between the anterior and posterior arms; number of ungrooved arms; variation in the 
number of arms; Albany Passage; Port Jackson; descriptions of specimens; summary of addi- 
tional Australian records; never more than 10 arms in the stout-armed form; C. cumingii in 
the young of this species); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 5 (detailed comparison 
with C. solaris); Proc. U. S. Nat. Mus., vol. 43, 1912, p. 383 (includes C. cumingii); p. 389 
(Banka Strait; British North Borneo; Malacca; pseudosyzygy may or may not be present in 
the IBr series); Crinoids of the Indian Ocean, 1912, p. 17 (Australian specimens have their 
characters greatly accentuated over those from other regions); p. 21 (range closely parallels that 
of Zygometra); p. 30 (includes C. cumingii J. Miller); pp. 31, 35, 37, 39 (identity of previous 
records); p. 80 (synonymy; localities; descriptions of specimens; summary of previous records; 
remarks); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 10 (published references to specimens 
in the British Museum; localities represented; characters of the specimens); Internat. Revue 
d. gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 222 and following (detailed account of the distribu- 
tion in Australia).—H. L. Cuark, Carnegie Institution of Washington Publication 212, 1915, 
p- 101 (Mer, uncommon; Friday I.); Spolia Zeylanica, vol. 10, pt. 37, 1915, p. 92 (occurs at 
Ceylon; from A. H. Clark, 1912).—Hartmryer, Mitt. zool. Mus. Berlin, vol. 8, Heft 2, 1916, 
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p. 233 (British North Borneo, No. 6374).—A. H. Crarx, Unstalked Crinoids of the Siboga 
Exped., 1918, pp. 271, 272, 273, 275 (listed) —Gis.&n, Kungl. svenska Vetenskap Handl., vol. 
59, No. 4, 1919, p. 3 (discussion); p. 5 (Mjéberg’s stations 1, 3, 5, 12); fig. 1, p. 13 (comb of 
P,); pl. 1, fig. 1—A. H. Cuarx, Smiths. Miscell. Coll., vol. 72, No. 7, 1921, pl. 3, fig. 36 (grooved 
and ungrooved arms); pl. 8, fig. 44—H. L. Crarx, The Echinoderm Fauna of Torres Strait, 
1921, pp. 5-7 (history); p. 8 (secured by the Carnegie Exped.); p. 10 (found in all collections 
from Torres Strait); p. 14 (Mer; south of Friday I.; not common; color; range); pp. 192 and 
following (range); pl. 1, fig. 3; pl. 3, fig. 2 (both colored)—Grsiin, Nova Acta reg. Soe. sci. 
Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 65 (pinnules compared with those of Catoptometra 
hartlaubt).—H. L. Cuarx, Journ. Linn. Soc. (Zool.), vol. 35, 1923, p. 231 (Abrolhos Is.); p. 233 
(Long I.; First I.; characters; remarks).—GisLién, Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 11 
(posterior arms do not end in an axillary with 2 equal pinnules); p. 27 (9-armed specimen from 
Java); p. 41 (details of arms); p. 56 (biseriality); p. 76 (syzygies); figs. 1,2, p.13; fig. 20, p. 50; 
figs. 27-29, p. 52; fig. 46, p. 58; fig. 63, p. 75 (syzygial face). 

Actinometra pectinata Dusarvin and Hur, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 210 
(synonymy; description; notes on a specimen in the Rennes Mus.).—W. B. CARPENTER, 
Philos. Trans. Roy. Soc., vol. 156, 1866, p. 696 (fimbriata of Barrelier ranked with this species by 
Dujardin) —P. H. Carrenter, Proc. Roy. Soc., vol. 28, 1879, p. 392; Trans. Linn. Soc. (Zool.), 
ser. 2, vol. 2, 1879, p. 27 (systematic position); p. 42 and following (structure and anatomy) Ups 
62 (believed to be a variety of C. solaris); pl. 3, fig. 1; pl. 5, figs. 5-9; pl. 8, figs. 5-8; Proc. Zool. 
Soe. London, 1882, 1883, p. 747 (specific formula); Challenger Reports, Zoology, vol. 26, pt. 60, 
1888, p. 284 (synonymy; description; Cape York; between Albany I. and Somerset; other 
localities; discussion); pl. 53, figs. 15-22—Hartiaun, Nova Acta Acad. German., vol. 58, 
No. 1, 1891, p. 11 (collected by Brock at Amboina); p. 107 (Amboina; China Sea; Cooktown, 
Queensland; characters); p. 113 (in Géttingen Mus.) —Bx x1, Proc. Zool. Soc. London, 1894, 
p. 394 (northwest Australia, 20-36 fathoms).—Koruirr, Mém. soe. zool. France, vol. 8, 1895, 
p. 422 (Sunda Is.; Biliton; notes)—DéprriErn, Denkschr. d. medicin. -naturwiss. Gesellsch. 
Jena, ser. 8, vol. 5, 1898, p. 478 (Thursday I.)—Prerrer, Abhandl. Senck. Naturforsch. 
Gesellsch., vol. 25, 1900, p. 85 (Ternate) Hamann, Bronns Klassen u. Ordnungen des Tier- 
Reichs, vol. 2, Abt. 3, 1907, p. 1583 (listed) —A. H. Crarx, Memoirs Australian Mus., vol. 4, 
pt. 15, 1911, pp. 716, 718, 719, 720 (identity of Australian records); Crinoids of the Indian 
Ocean, 1912, pp. 35, 38, 39 (identity of previous records); Smiths. Miscell. Coll., vol. 61, No. 15, 
1913, p. 77 (of Bell, 1884=C. purpurea; B. M., MS.=Comissia ignota, Comatula purpurea 
and C. pectinata)—H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, pp. 5, 7 
(identity). 

Asterias radiata W. B. CarPENTER, Philos. Trans. Roy. Soc., vol. 156, 1866, p. 680, footnote (error 
for pectinata). 

Comatula (Actinometra?) hamata Kunu and van HassB17, in HeRK ots, Bijdragen tot de Dierkunde, 
Afi. 9, 1869, p. 10 (description; near Cape Bantam; 12 toises); pl. 11 (colored). 

Actinometra solaris VoN Gra¥rr, Das Genus Myzostoma, 1877, vp. 19, 22 (near Bohol, Philippines; 
myzostomes).—BE .L, Report Zool. Coll. H. M.S. Alert, 1884, p. 164 (in part; Prince of Wales 
Channel; Warrior Reef; Port Curtis; Arafura Sea; Thursday I.).—von Grarr, Challenger 
Reports, Zoology, vol. 10, pt. 27, 1884, pp. 14, 20 (myzostomes); p. 37 (Bohol, Philippines; 
myzostomes); vol. 20, pt. 61, 1887, pp. 5, 7, 11 (Moluccas; myzostomes). 

Actinometra, sp. P. H. Carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 1881, p. 154 (one of the 
3 species taken by the Challenger in cruising from Cape York to the Philippine Is., ete.; the 
other 2 are forms of C. solaris). 

Actinometra cumingit P. H. Carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 1881, p. 154 (10- 
armed species from Malacca).—Br tu, Report Zool. Coll. H. M.S. Alert, 1884. p. 167 (Malacca; 
Queensland record=Comanthus parvicirra). 

Actinometra affinis (Liitken, MS.) P. H. Carpenter, Journ. Linn. Soe. (Zool.), vol. 16, 1882, p. 
517; Proc. Zool. Soc. London, 1882, 1883, p. 747; Challenger Reports, Zoology, vol. 26, pt. 
60, 1888, p. 287 (Java).—A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 34, 1908, p. 437 (status of 
the name); Vidensk. Medd. fra den naturhist. Forening i Kgbenhavyn, 1909, p. 117 (synonym 
of Comatula pectinata). 
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Actinometra cumingi P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1883, p. 747 (specific for- 
mula); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 301 (Malacca; Port Molle record 
is Comanthus parvicirra) —HaMANN, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, 
Abt. 3, 1907, p. 1584 (listed) —A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 35 (iden- 
tity). 

Antedon irregularis (part) Betu, Report Zool. Coll. H. M.S. Alert, 1884, p. 161 (Prince of Wales 
Channel); Proc. Zool. Soc. London, 1894, p. 394 (Baudin I.). 

?Actinometra purpurea Bru, Report Zool. Coll. H. M.S. Alert, 1884, p. 165 (Dundas Strait).—A. 
H. Cruarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 714 (identity). 

2?Actinometra pectinata Brut, Report Zool. Coll. H. M.S. Alert, 1884, p. 165 (Dundas Strait). 

Actinometra, sp. juv. Bru, Report Zool. Coll. H. M.S. Alert, 1884, p. 170 (Dundas Strait; possi- 
bly purpurea) —A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 31 (identity); Smiths. 
Miscell. Coll., vol. 61, No. 15, 1918, p. 79 (identity). 

Actinometra parvicirra (part) Brut, Proc. Zool. Soc. London, 1894, p. 394 (Bassett-Smith Bank, 9 
fathoms).—A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 719 (of Bell, 1894= 
pectinata, in part); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, pp. 10, 77 (same). 

Antedon cumingii Prrrrer, Abhandl. Senck. naturforsch. Gesellsch., vol. 25, 1900, p. 85 (Ternate). 

Comanthus cumingii A. H. CuarKk, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 221 (refers to 
Philippine specimens recorded under this name); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 
207 (Albatross stations 5137, 5142; description). 

Comatula rosularis (B. M., MS.) A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 80 (=Coma- 
tula pectinata); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 89 (same). 

Actinometra echinoptera (B. M., MS.) A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 80; 
Smiths. Miscell. Coll., vol. 61, No. 15, 1913, pp. 10, 75 (no locality). 

Comatula (Comatula) pectinata A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 27 

. (in key; range); p. 30 (synonymy; detailed account; stations 49a, 50, 79, 79b, 96, 99, 162, 164, 
273, 282, 285, 294, 299). 


Diagnostic features—The cirri have 10-15 (usually 12-14) segments; they are 
regularly distributed about the periphery of the centrodorsal. If there are gaps in the 
row of cirri, these never occur in such a way as to segregate the cirri in the interradial 
angles. 

The arms may be very broad in the basal half, rapidly tapering distally, or long 
and slender and evenly and slowly tapering. Not infrequently the posterior arms 
are short and broad and the anterior slender and elongated. Sometimes the distal 
portion of the arms is greatly produced and attenuated. 

Specimens from Singapore and Java with slender arms occasionally have 11 or 12 
arms, the IIBr series being 2 (1+2). But all individuals from the other portions 
of the range and all broad-armed specimens, have, so far as known, 10 arms only. 

Description of the form with very stout arms from the Philippine Islands.—The 
centrodorsal is thin discoidal, with the moderate or rather small bare polar area 
flat or very slightly concave. The cirrus sockets are arranged in a single crowded and 
somewhat irregular marginal row which usually shows more or less extensive gaps 
where the cirrus sockets have been obliterated, thus indicating a tendency toward a 
cirrusless condition. 

Cirri XI-XVI, 10-14, from 10 to 13 mm. long. The first segment is very short, 
and the following gradually increase in length to the fourth, which is about as long as 
broad. The fifth segment is the longest, from one-third to nearly one-half again as 
long as broad. The sixth segment is somewhat shorter, and the seventh is about as 
long as broad. The succeeding segments are subequal, from half again to nearly 
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twice as broad as long. The antepenultimate segment is about as long as broad. 
The penultimate segment is very small, usually about half as long as the antepenulti- 
mate and nearly or quite twice as broad as long. The cirri are perfectly smooth 
dorsally and ventrally; they are rounded in cross section in the proximal half, but 
become laterally flattened in the distal half, and therefore here considerably broader 
in lateral view. The opposing spine is small and blunt, often quite absent, median 
to subterminal in position. The terminal claw is stout basally, but tapers rapidly; 
it is about as long as the antepenultimate segment and is strongly curved basally, 
becoming straighter distally. 

The ends of the basal rays are visible as minute tubercles in the angles of the 
calyx. 

The radials are entirely concealed by the centrodorsal, or can just be made out 
in the interradial angles of the calyx over the ends of the basal rays. The IBr, are 
very short, bandlike, with the distal edge straight and the proximal somewhat convex 
with a prominent median groove or furrow. The IBr, (axillaries) are broadly tri- 
angular, twice as broad as long. The IBr series and the first 2 brachials are in close 
lateral contact. 

The 10 arms are about 130 mm. in length. The first brachials are small and 
short, very slightly wedge-shaped. The second brachials are somewhat larger and 
very obliquely wedge-shaped. Both the first and second brachials are in contact 
interiorly. The distal edge of the second brachials is parallel to the outer edge of 
the radials. The third brachials are exceedingly short and oblong. The fourth 
are almost twice as long and triangular with the apex near the interior side. The 
next 4 brachials are slightly wedge-shaped, very short, three or four times as broad 
as long, and with the articular tubercles strongly developed. The succeeding 
brachials become triangular, about twice as broad as long, with the distal edge 
concave, very gradually increasing in length distally and in the outer part of the arm 
being very obliquely wedge-shaped and nearly as long as broad. The arms gradually 
increase in diameter from the base to the twelfth-twentieth brachials, thence grad- 
ually decreasing in width distally. The distal ends of the brachials are prominent, 
though not overlapping. The brachials in the proximal portion of the arm appear 
swollen, this feature becoming less and less marked distally. 

Syzygies occur between brachials 1+2 and 2+3, often also 3+4, again between 
brachials 11+12 or 12+13, and thence at intervals of usually 6 (sometimes as few 
as 4) muscular articulations. 

Notes.—The specimen from the China Sea recorded by Hartlaub resembles in 
its general habitus the two from Cooktown, Queensland. 

The specimen from Albatross station 5276 is a fine example with only VI rather 
short and slender cirri which are irregularly distributed about the circumference of 
the centrodorsal, not being segregated in the interradial angles like the cirri of 
C. purpurea. 

In the two examples from Sorsogon, Luzon, the anterior arms are about 125 mm. 
in length. 

In the specimens collected by Semper at Bohol, P; and the following pinnules 
have keels on the basal segments and much less massive brachials and pinnule 
segments than C. solaris. 
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The largest specimen from Siboga station 99 has the cirri XIII and the arms 
75 mm. long. Another has 11 arms 70 mm. long, the posterior arms being 55 mm. 
long; the cirri are XI. There are from this station 4 others similar to the preceding, 
and 6 more of medium and small size. All of the specimens are of the slender 
armed type. 

Of the 3 specimens collected by Dr. Th. Mortensen off Jolo in about 22 meters, 
one has exceptionally stout arms, one has slender arms 120 mm. long, and the third 
is small with arms 30 mm. long. Of those collected in about 36 meters on March 17, 
1914, one has the arms about 90 mm. long and moderately stout. The cirri are 
XVII, 13, 7.5 mm. long, about half slender and almost straight, the other half being 
stout and having the distal portion strongly recurved. A similar but somewhat 
smaller specimen has the cirri XIII, 12-13, all of the stout type. The 3 other indi- 
viduals are similar, but smaller. The 6 collected in about 36 meters on March 21, 
1914, have the arms intermediate between the slender and the stout form. One of 
these has 12 arms, 2 I] Br 2 (1+2) series being present. Of the 3 specimens dredged 
in about 36-55 meters, 1 has the arms about 80 mm. long and the other 2 are smaller. 

The specimen from Siboga station 96 is small, with the arms 25 mm. long. 

The single specimen from Albatross station 5358 is a fine example, with the cirri 
XIV, 13, from 13 to 15 mm. long and rather stout. 

The specimen from British North Borneo is of the slender-armed type, with the 
arms 120 mm. long. 

The specimen from Siboga station 79) is small, with the arms only 27 mm. long. 

The example from Siboga station 79 is of the slender-armed type; the cirri are 
XII, 13-14, and the arms are about 90 mm. long. 

The specimen in the Indian Museum from ‘‘India’”’ is small. 

The single individual from Malacca (the type of Comatula cumingii) is young, 
with the arms 35 mm. long; the cirri are VII, all broken off at the base. 

The larger of the two specimens from the southern portion of the Straits of 
Malacca has the cirri with 15-17 segments, 15 mm. long. In neither specimen are 
the arms swollen basally. 

The specimen from Singapore in the British Museum is of the slender-armed type. 

The characters of representative specimens from Singapore as shown by the 
collections of Mr. Svend Gad are as follows: The largest have the arms from 125 to 
140 mm. in length. An example typical for the locality has the arms 110 mm. long, 
not enlarged proximally, and the cirri XIII, 10-12. A few specimens are of the 
stout-armed type, one such having the cirri XIII, 12-13, 10 mm. long and the arms 
65 mm. long. A number of specimens are intermediate between the stout and the 
slender armed types, the grooved anterior arms being slender and the ungrooved 
posterior arms being much shorter and stout. In one of these the anterior arms are 
110 mm. and the posterior 50 mm. in length. Eight of the specimens have 11 arms, 
the single I1Br series present being invariably 2 (1+2). 

A specimen from Singapore has 17 arms 50 mm. Jong. All but one of the arms, 
which arises from a IBr series, are in various stages of regeneration; the arms of each 
pair are always of the same length. The division series and arms resemble those of 
Comatula rotalaria, but the arms are not broadened. The centrodorsal is discoidal, 
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very thin, 3 mm. in diameter. The cirri are arranged in a single marginal row, which 
is deficient in two places. The cirri are XVI, 12-13, 8 mm. long, and rather weak. 
The first segment is short, the second is from half again to twice as broad as long, 
the third is as long as, or slightly longer than, broad, the next 2 or 3 are about half 
again as long as broad, and the remainder are about one-third longer than broad. 
The color in alcohol is brown, each arm having a white mediodorsal stripe; regener- 
ating arms and portions of arms are brownish white. 

The specimen from the Kei Islands expedition station 90 is of the slender-armed 
type; the anterior arms are 120 mm. in length. 

The 3 specimens from the Kei Islands expedition station 85 are all of the slender- 
armed type and are light brown in color, with a light mediodorsal stripe bordered on 
either side with darker. In one the 10 arms are 115 mm. in length; the cirri are 
XVI, 15, from 14 to 15 mm. long; P, and P; have the first-third, especially the second, 
segments strongly carinate. A second specimen is of about the same size, but has 
11 arms, one IIBr 2 series being present; the cirri are XIII, 15. The third specimen 
is smaller, with the 10 arms 85 mm. long; the cirri are XI, 13. 

The specimen from the Kei Islands expedition station 73 has 10 arms up to 150 
mm. in length; the cirri are V (with numerous additional more or less undeveloped), 
13-15. 

Of the 6 specimens from the Kei Islands expedition station 67, one has 17 arms, 
of which 8 are small and regenerating. Another has 16 arms; of the 6 IIBr series 
present 1 is of full size, 1 is almost of full size, 2 are half grown, and 2 are small. 
The last 2 are situated on a small IBr series, which apparently is regenerating. All 
of the IIBr series are 2 (1+2). The arms were probably about 140 mm. long. The 
centrodorsal is thin discoidal, oval, sunken in the center, and measures 5 by 3.5 mm. 
The cirri are XIII, 12, with the distal half moderately compressed laterally and 
moderately recurved. This specimen is light in color and is of the slender armed 
type. A very large specimen has the 10 arms probably 190 mm. long; the arms are 
broadened basally, becoming 4.5 mm. wide at about the fourteenth brachial, thence 
slowly tapering distally. There is a trace of a low, blunt, median keel. The centro- 
dorsal is thin discoidal, slightly concave dorsally, 4 mm. broad. The cirri are XVI, 
12-13, with several more incompletely developed; they are slender and weak, from 
10 to 15 mm. long. The color is deep purple, with the regenerating arm tips yellow 
brown. Another has the 10 arms moderately stout, the longest 155 mm. long; the 
cirri are XIX, 14, rather strongly recurved distally. Another specimen is similar to 
this but slightly smaller. The last specimen resembles that preceding, but has 11 
arms. 

One of the specimens from the Kei Islands expedition station 111 has 10 arms 
190 mm. long. The arms are stout, though not so stout as in the extreme of the 
stout-armed form; they increase slowly in width to about the twelfth brachial, thence 
taper slowly distally and become slender in the outer third. There is a trace of a 
median dorsal carination. The centrodorsal is thin discoidal, 3.5 mm. in diameter. 
The cirri are XVI, 10-12, rather weak and slender. In another the arms are 170 
mm. long, stout, 3.3 mm. broad at the base and increasing in width to 4 mm. at the 
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fourteenth brachial, thence slowly tapering distally. The centrodorsal is 3.5 mm. in 
diameter, thin discoidal, with a gently concave dorsal surface. The cirri are XX, 
13-14, from 12 to 15 mm. long. A large stout specimen resembles the preceding. 
The centrodorsal is thin discoidal, slightly concave dorsally, 2.5 mm. in diameter. 
The cirri are XVI, 14, from 13 to 15 mm. long. Another specimen has the arms 130 
mm. long, rather strongly broadened at the base. The cirri are XVI, 12-13 (usually 
13), from 10 to 13 mm. long. Another individual has 13 arms, which are more slender 
than those in the preceding specimens. There is a single [1 Br 2 (1+ 2) series on each 
of 3 postradial series. On the arms arising from I]Br series the first 4 brachials are 
united into 2 syzygial pairs. The centrodorsal is thin discoidal, flat, 5 mm. in diam- 
eter. The cirri are XVI, 14-15, 15 mm. long. The last specimen resembles the one 
just preceding, but has only 10 arms. The centrodorsal is thin discoidal, flat, 4 mm. 
in diameter. The cirri are XVI, 14-16, from 13 to 15 mm. long. 

The specimen from the Kei Islands expedition station 101 has 15 arms up to 
180 mm. in length. The arms are moderately stout. The centrodorsal is thin dis- 
coidal, with a flat circular dorsal pole 4 mm. in diameter. The cirri are XVIII, 15-16 
(usually 16), and are arranged in a single marginal row. There are 4 IIBr 2 (1+ 2) 
series and a single II] Br 2 (1+ 2) series, the last externally developed. Following this 
the inner arm has the first 4 brachials united into 2 syzygial pairs, while the first 
syzygy on the outer arm is between brachials 2+ 3. The second segment of P, and P3 
is very strongly carinate on some arms, but much less strongly carinate on others. 

In the type of Comatula (Actinometra?) hamata from Cape Bantam as described 
by Kuhl and van Hasselt the centrodorsal is small, smooth, not concave, 4 mm. in 
diameter, bearing marginal cirri. 

The cirri are XX, 13-14, slightly compressed laterally. The opposing spine is 
conical and toothlike and the terminal claw is elongated and hooklike. 

The 10 arms are 120 mm. in length and from 3 to 3.5 mm. in width. They are 
rounded dorsally and carry 60 or 61 pairs of pinnules. The brachials are triangular 
or wedge-shaped, but show no trace of a keel. The pinnules are borne on the longer 
side. 

The pinnules seem to be longest toward the middle of the arms. From the base 
they increase in length, and then diminish very regularly. Of the pinnule segments, 
which number from 20 to 22, the 5 or 6 basal are the broadest and longest, the outer 
being less broad and square in form; the terminal segments are armed with a lateral 
process (by which is apparently meant a tooth of the terminal comb). The longest 
pinnulés are from 12 to 14 mm. in length. 

The coloration dorsally is, as shown in the figure, a very light violet gray; each 
arm bears 2 narrow lines of very dark reddish brown or purple, one on either side 
of the median line, and numerous narrow well-spaced cross bands of the same color. 
The pinnules and the cirri, the latter shown as brownish, seem to have lines of a similar 
color. The centrodorsal is brilliant carmine red. 

Kuhl and van Hasselt add that this individual lived for 6 hours half submerged 
in water, to which it imparted, while still alive, a red color. 

The specimen from Java (Actinometra affinis Liitken, MS.) has 12 arms (not 11, 
as stated by Carpenter) which are about 65 mm. long. In its actual size it is but 
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little smaller than specimens from Singapore, with the arms 110 mm. long. The 2 
IIBr series are 2 (1+2). Carpenter noted that in this specimen P,, P2, and P; and 
the corresponding pinnules on the inner side of the arm have strong keels on the 
lower segments, while there are lesser keels on P, and Pg. He remarked that the 
same thing occurs in some individuals from Bohol in Semper’s collection; it occurs 
also in others which I have examined from the Philippines. 

The specimen from Banka Strait is small, with the arms about 70 mm. long. 

The specimen from Billiton in the British Museum has moderately stout arms and 
XV cirri. The one from the same locality recorded by Koehler has 13-15 cirrus seg- 
ments; the arms are 60 mm. long. 

Of the specimens from Siboga station 49a, 27 are fully grown, with the arms up to 
about 130 mm. in length, while 31 represent various immature stages. All are more 
or less pronouncedly of the broad-armed type. One of the fully grown ones is purple, 
the others being yellow brown. One of the young is orange, the others yellow or 
yellow brown. This series closely resembles that from Siboga station 162. 

Two of the specimens from Siboga station 50 have the anterior arms about 110 
mm. long; another has the anterior arms 90 mm. long and the posterior 60 mm. long, 
with 4 ungrooved. The last is small. In these individuals the arms are rather 
slender, with only a suggestion of an approach to the stout type. 

The single specimen from Siboga station 294 is young. 

The specimen from Siboga station 299 has moderately stout arms 115 mm. long. 

The largest specimen from Siboga station 285 has the anterior arms 95 mm. long 
and the posterior 45 mm. The arms are moderately stout, 6 being grooved and 4 
ungrooved. The cirri are XIII. A second individual is similar, but slightly smaller. 
The last is small, with the arms about 20 mm. long; the syzygies between the elements 
of the IBr series and the first 2 brachials are perfectly developed. 

In the specimen from Siboga station 282 the anterior arms are 150 mm. long and 
the posterior 70 mm. Four of the arms are ungrooved. ‘The arms are very stout, 
especially the posterior. The cirri are stout and strongly curved, XII, 12-13. 

The specimen from the Malay Archipelago in the Indian Museum is a fine 
example, with the arms 150 mm. long and the cirri XI, 13-14, 10 mm. long. The 
arms are slightly swollen in the proximal portion. The one from the Malay Archi- 
pelago in 292 meters has the arms rather strongly swollen basally, 90 mm. long. 

Linné’s original type from the Indian seas was redescribed by A. J. Retzius 
and by Johannes Miller. Miiller said that the centrodorsal is concave in the center 
and the cirri are wholly marginal. The cirri are XVI, 13. The cirrus segments 
are scarcely higher than broad, and the last bears an opposing spine. The radials 
are excessively short. The arms are narrower at the base than further out. The 
brachials are wedge-shaped, the wedges alternating in position. In the mid-line 
on the dorsal side they show traces of a keel. The first 4 brachials are united in 2 
syzygial pairs. The distal intersyzygial interval is from 3 to 9 muscular articula- 
tions. P, and P, are of equal size. The first 2 segments of P, are strikingly broadened 
upward; thatis, carinate. P;issmall. The pinnules following are larger and increase 
rapidly in length. The segments of the pinnules are broader than high. On the 
dorsal surface of the arms there are very regularly 2 black longitudinal lines which 
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are separated in the mid-dorsal line by a light stripe. Miller says that except for 
the color scheme this form is very similar to C. purpurea. 

The single specimen from the Danish expedition to the Kei Islands station 
20 is small. One of the specimens from station 30 has the anterior arms 120 mm. 
and the posterior 50 mm. in length; the arms are much swollen. The cirri are VII, 
11, small, weak, and strongly curved. The arms are rather narrowly banded light 
and dark yellow brown. The other specimen is small. 

The largest specimen from Siboga station 162 has the anterior arms 135 mm. 
and the posterior arms 85 mm. in length, all of the arms being very broad and stout. 
Five of the arms are ungrooved. Another large specimen has the anterior arms 
120 mm. and the posterior 60 mm. long; 5 of the arms are ungrooved. A third 
specimen has the anterior arms about 100 mm. and the posterior 60 mm. long, all 
of the arms being stout and broad; 5 of the arms are ungrooved, and on the others 
only the distal pinnules are grooved. A fourth, also of the broad-armed type, has 
the posterior arms 60 mm. long, very stout, stouter than the anterior arms; 5 of 
the arms are ungrooved; the cirri are X, 10-11, from 8 to 9 mm. long. A fifth 
resembles the preceding. The 7 small specimens are similar. The broadening of 
the arms is marked in individuals with an arm length of only 35 or 40 mm. 

In the specimen from Siboga station 164 the anterior arms are 120 mm. in length 
and the posterior 70 mm. Six of the arms are grooved and four ungrooved. On 
the former only the distal pinnules are grooved. All of the arms are rather stout, 
but not excessively so. The centrodorsal is greatly reduced and bears only II cirri, 
one 7 mm. long with 12 segments, the other 6.5 mm. long with 11 segments. There 
are also two rudimentary cirri. The color is yellow brown, each articulation with 
two dark spots, one on either side of the median line; the articulations in the basal 
portion of the pinnules bear single dark spots. 

The 2 specimens recorded by Hartlaub from Amboina are remarkable for their 
entirely white color as well as for the absence of a longitudinal band on the arms. 
They are of rather small size and have relatively short arms, so that their appearance 
is compact. 

Of the 2 specimens from Siboga station 273 the larger has the anterior arms 120 
mm. and the posterior 45 mm. in length; the arms are moderately stout; 5 of them 
are grooved and 5 ungrooved. The cirri are XIV, 10, from 7 to 9 mm. long. The 
color is yellow brown, with a narrow mediodorsal line of lighter; the pinnules are 
deep violet. The smaller specimen has the arms 80 mm. long, moderately swollen, 
and the cirri XIII. 

Dr. H. L. Clark says of the 13 specimens from the Abrolhos Islands that he 
examined, 9 from off Long Island and 4 from near First Island, that they are all 
brown, pale brown, or yellow brown in color. They are all small, only 2 or 3 having 
arms 100°mm. long. The cirri range from I to XIV, with the segments 10-14, but 
im no case are they arranged in pairs at the corners of the centrodorsal. 

Dr. Torsten Gislén’s redescription of this species, based on Mjéberg’s specimens 
from northwestern Australia, is as follows: 

The centrodorsal is discoidal, slightly sunken in the center, from 1.5 to 3 mm. in 
diameter. In full-grown specimens it almost covers the radials, but in immature 
individuals it leaves them bare. 
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The cirri are X—XVIII, 9-15 (usually 10-12), from 5 to 9 mm. in length. The 
first segment is twice as broad as long, closely united with the centrodorsal. The 
second is aslong as broad. The third-eighth segments are slightly longer than broad, 
the articulations between them very oblique in lateral view. The opposing spine is 
small but distinct, equal to one-fourth the width of the penultimate segment in height. 
The terminal claw is long and sharp, half again as long as the penultimate segment, 
in its proximal portion abruptly recurved (at an angle of from 60° to 90°). 

The 10 arms are of very different lengths. The long anterior arms are more 
slender than the others, from 65 to 95 mm. long, and are always provided with ambu- 
lacral furrows. The posterior arms are about two-thirds the length of the anterior, 
from 35 to 45 mm. long, and are thicker and more robust, and usually without 
ambulacral furrows. The brachials from the eighth to the thirtieth are much enlarged 
and broadened. 

The radials are in most cases concealed by the centrodorsal; if not, there is a 
dorsal tubercle proximally in the median line. The elements of the IBr series and the 
first 2 brachials are united by syzygy. The IBr, are short and bandlike, laterally 
united, about five times as broad as long. The [Bry (axillaries) are pentagonal, with 
the distal angle of more than 90° and often with a shallow dorsal notch at the point. 

The first brachials are more or less united interiorly. About the first 7 brachials 
are discoidal, those following being produced distally in a tonguelike process alter- 
nately on the right and left. A feebly developed keel, usually light colored, runs 
along the dorsal median line of the arms. 

Syzygies occur between brachials 1+2 and 3+4, then at about the tenth bra- 
chials, again at about the sixteenth brachial, and distally at intervals of 6 muscular 
articulations. 

P, is from 9 to 11 mm. in length and consists of 30-45 segments, of which the 
distal 25-30 bear teeth. The second and third segments of P, and to a still greater 
extent of P, are broadened and carinate. P, is a little shorter than P; with up to 
30 segments and a comb consisting of from 10 to 25 teeth. From P; onward the 
pinnules are composed of shorter and stouter segments; they are 4 or 5 mm. in length, 
composed of 15-20 segments, and do not bear combs. The 4 outermost segments 
have the dorsal spines more developed and strengthened by hooks, of which there 
are 1 or 2 rows on each segment with about 3 hooks in each row. On the pinnules 
immediately following P; there are rudimentary combs, the teeth of which are shaped 
like small ventrodistal prominences. 

Doctor Gislén pointed out that of the 11 specimens which he determined as 
C. pectinata none had a complete and continuous row of cirri, there being always 
from one to four breaks or gaps in the series. 

The 2 specimens in the British Museum from near Cape Voltaire are both small. 

The 2 examples from Baudin Island in 14.6—27.4 meters are both small. 

One of the specimens from Holothuria Bank (62.1 meters) has 11 arms. 

The single specimen from Dundas Strait is young. 

One of the specimens from Mer, Murray Islands, in the collection of the Museum 
of Comparative Zoélogy has the arms 190 mm. long and the cirri XV, 13-14, thus 
showing a close approach to C. solaris. Of the other specimens the largest has the 
arms about 150 mm. long. 
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The 2 specimens from Cooktown, Queensland, recorded by Hartlaub have a very 
small centrodorsal. Their posterior arms are markedly shorter than the anterior 
and are ungrooved. 

The specimen from Albany Passage in the Australian Museum is a fine example, 
with the cirri XIX, 14-15, from 10 to 12 mm. in length. 

The specimen labeled Port Jackson has the cirri XVI, 11-13, 10 mm. long and the 
arms 100 mm. long, somewhat swollen basally. 

In a specimen from Warrior Reef, as noted by Bell, the characteristic keel on 
the lower pinnule segments is developed. The cirri do not seem to have been more 
than XII, and the number of cirrus segments would appear to be less than 15. 

Regarding the specimens from Alert station 144, probably Thursday Island, 
Bell noted that they were somewhat smaller than those described under the name 
robusta by Carpenter, and that the lower brachials are not so distinctly knobbed, 
while there is a very faint carination on the basal segments of Po». 

Professor Déderlein’s specimens from Thursday Island have the cirri VI-IX, 
12-14; a few of the segments are longer than broad. On one specimen with an arm 
length of from 65 to 42 mm., P; is about 14 mm. long. In another with the arms from 
50 to 30 mm. long, P, is about 18 mm. long. The pinnules of the first 2 pairs are long 
and slender, standing upright with the distal portion curled over. The comb is 
restricted to the tip, and is sometimes prominent. The pinnules of the second pair 
are shorter than those of the first pair. Both pinnules of the second pair bear on 
the second segment, and sometimes also on the third and fourth, a high sharp keel 
which is occasionally only feebly developed. The following pinnules extend hori- 
zontally; they are remarkably broad and the tip is not incurved. The tip of the 
pinnules of the third pair shows only a slight tendency to be incurved. These pin 
nules have no terminal combs, and the proximal segments have no keels. P; and P, 
are of about equal size and are smaller than P;. The pinnules following become longer 
again. In the outer half of the arms the pinnules again become slender. Two or 
three of the shorter arms are ungrooved. The dorsal keel on the arms is slightly 
developed. The disk is smooth. The color is red-brown. A young specimen with 
the arms 10 mm. long has X cirri, of which the segments are considerably longer than 
broad. All the pinnules are slender. 

In Comatula pectinata, specimens with more than 10 arms are always of the slen- 
der-armed type, the stout-armed form never, so far as known, having more than 10 
arms. 

The difference in length between the grooved anterior and the ungrooved pos- 
terior arms reaches a maximum in this species (see vol. 1, pt. 1, figs. 45, a, 6, p. 79; 
vol. 1, pt. 2, fig. 163, p. 86), the posterior arms sometimes being scarcely one-third 
the length of the anterior. 

The restriction of the ambulacral grooves is sometimes, as in the much smaller 
C. micraster, carried to an extreme, only 4 of the arms being grooved, while 6 are 
ungrooved. 

The articulation between the elements of the IBr series and that between the 
first 2 brachials apparently always begin as a typical synarthry, later developing 
along two different lines. In some cases the articulations simply become closer and 
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closer, so that the ultimate result is almost a close suture, the joint line appearing 
externally as a uniform fine straight line and the joint faces showing scarcely more 
than a trace of the typical synarthrial sculpture (vol. 1, pt. 1, fig. 36, p. 75) which 
may be confined to a relatively small area, while, on the other hand, they may develop 
radiating ridges, so as gradually to become transformed into an almost perfect syzygy 
(vol. 1, pt. 1, fig. 39, p. 75). As arule the extremely close synarthry is characteristic 
of the slender-armed form and the syzygy of the stout-armed type. All forms of 
intermediates between these two types of articulation occur. 

Dimorphism.—There are two forms of dimorphism in this species which are 
not correlated with each other. 

In some individuals the arms are long and slender, tapering gradually and 
evenly from the base to the delicate tip, while in others they are short and very stout, 
broadening from the base to about the fourteenth brachial and from that point 
tapering rapidly distally. The slender and stout forms are very different in appear- 
ance, but intergrades between the two are not infrequent. Very commonly the 
posterior ungrooyed arms are much shorter and stouter than the grooved anterior 
arms. (See vol. 1, pt. 2, fig. 163, p. 86.) 

As a rule, specimens in which the calices are of the same size will have arms of the 
same length. More or less frequently, however, an individual is found in which the 
distal portion of the arm instead of being moderately stout and tapering evenly 
to the tip is attenuated and greatly elongated, with very long brachials and widely 
separated pinnules, so that it resembles more or less closely the distal portion of the 
arms in Antedon. 

This curious prolongation and attenutation of the distal portion of the arms 
occurs in both the slender and the stout-armed forms. 

Both types of dimorphism occur in the same way in Comactinia echinoptera. 
But in the latter species they seem to show a definite relation to environmental 
conditions which is scarcely the case in Comatula pectinata. 

Abnormal specimens.—The specimen from Java in the Copenhagen Museum 
bearing the name Actinometra affinis Liitken, MS., has 12 arms. 

Individuals with 11 arms have been recorded from Siboga station 99 (1), Singa- 
pore (8), the Philippines (1), and Holothuria Bank in 62.1 meters (1). 

A detached arm from Singapore shows distal arm branching. 

Commensalism.—One of the specimens from Singapore has a small Ophiomaza 
with the disk 4 mm. in diameter covering the ventral surface of the disk. This 
ophiuran (see vol. 1, pt. 2, p. 643) is common at Singapore, but has not previously 
been reported in connection with this crinoid. 

Geographical variation.—The stout-armed form of this species predominates and 
reaches an extreme development in the eastern portion of its range, from the 
Philippine Islands southward to and including New Guinea and Australia. West- 
ward the slender-armed form becomes more common and the stout-armed form less 
and less extreme, so that in the Java Sea the slender armed form greatly predominates, 
and the few individuals which may be said to represent the stout-armed type have 
the characteristic features only moderately developed, and commonly confined to 
the ungrooved posterior arms. 
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Since individuals with more than 10 arms are exclusively of the slender-armed type, 
they naturally are commonest in the Java Sea. Here specimens with more than 
10 arms, usually 11, are not uncommon, while on the northern coast of Java and at 
Singapore the number of arms may rise as high as 17. Except in the Java Sea 
an increase in the number of arms over 10 is very rare; a single individual with 12 
arms is recorded from Jolo, in the Philippines, and one with 11 arms is recorded from 
Holothuria Bank, in northwestern Australia. 

On the northwestern coast of Java individuals of enormous size, larger than the 
usual run of C. solaris, are found. 

If it is considered desirable to recognize the major varieties of this species 
nomenclatorially, the following names are available: 

The stout-armed form is typical pectinata Linné, as is evident from Retzius’ 
redescription of the Linnean type specimen. 

The slender-armed form must be known as cumingii J. Miiller. 

The multibrachiate form must bear the name affinis Liitken. 

The giant form must be known as hamata Kuhl and van Hasselt. 

Localities —China Sea [Hartlaub, 1891]. 

Albatross station 5276; China Sea, in the vicinity of southern Luzon; Malavatuan 
Island (NW.) bearing N. 61° 30’ E., 6.5 miles distant (lat. 13° 49’ 15’’ N., long. 120° 
14’ 45”’ E.); 32.9 meters; shells, pebbles, and sand; July 17, 1908 [A. H. Clark, 1911]. 

Sorsogan, southern Luzon, Philippines (2, M. C. Z., 659). 

Near Bohol, Philippines; Prof. C. Semper [von Graff, 1877, 1884; P. H. Car- 
penter, 1882, 1888]. 

Challenger; Samboanga, Mindanao, Philippines; 18.2 meters [P. H. Carpenter, 
1888; A. H. Clark, 1913] (2, B. M.). 

Siboga station 99; anchorage off North Ubian (lat. 6° 07’ 30’’ N., long. 120° 
26’ 00’’ E.); 16-23 meters; lithothamnion bottom; June 28-30, 1899 [A. H. Clark, 
1918] (12, Amsterdam Mus.). 

Albatross station 5138; in the vicinity of Jolo (Sulu); Jolo Light bearing S. 19° 
E., 2.5 miles distant (lat. 6° 06’ 00’’ N., long. 120° 58’ 50’’ E.); 34.7 meters; sand 
and coral; February 14, 1908 (1, U.S.N.M., 34919). 

Albatross station 5142; in the vicinity of Jolo; Jolo Light bearing S. 50° W., 3.9 
miles distant (lat. 6° 06’ 10’’ N., long. 121° 02’ 40’’ E.); 38.3 meters; coral sand and 
shells; February 15, 1908 [A. H. Clark, 1908] (3, U.S.N.M., 34924, 34925). Pl. 20, 
fig. 49; pl. 33, fig. 100. 

Albatross station 5139; in the vicinity of Jolo; Jolo Light bearing S. 51° W., 3.6 
miles distant (lat. 6° 06’ 00’’ N., long. 121° 02’ 30’” E.); 36.5 meters; coral sand; 
February 14, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 34921). 

Albatross station 5137; in the vicinity of Jolo; Jolo Light bearing S. 61° E., 1.3 
miles distant (lat. 6° 04’ 25’” N., long. 120° 58’ 30’’ E.); 36.5 meters; sand and shells; 
February 14, 1908 [A. H. Clark, 1908]. 

Dr. Th. Mortensen’s Pacific expedition, 1914-1916; off Jolo; about 22 meters; 
sand and coral; March 17, 1914 (3); about 36 meters; lithothamnion; March 17, 


1914 (5); about 36 meters; March 21, 1914 (6); about 36-55 meters; sand and coral; 
March 19, 1914 (8). 
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Siboga station 96; southeastern side of the pearl banks, Jolo archipelago; 15 
meters; lithothamnion bottom; June 27, 1899 [A. H. Clark, 1918] (1, Amsterdam 
Mus.). 

Albatross station 5152; Tawi Tawi group, Jolo Archipelago; Pajumajan Island 
(W.) bearing S. 2° W., 2 miles distant (lat. 5° 22’ 55’’ N., long. 120° 15’ 45’’ E.); 
62.1 meters; white sand; February 18, 1908 [A. H. Clark, 1909] (1, U.S.N.M., 34918). 

Albatross station 5163; Tawi Tawi group; Observation Island bearing N. 79° 
W., 6.7 miles distant (lat. 4° 59’ 10’’ N., long. 119° 51’ 00’ E.); 51.1 meters; coral 
sand, February 24, 1908 (1, U.S.N.M., 34920). 

Albatross; Philippine Islands [A. H. Clark, 1908] (1+, U.S.N.M., 34923, 26278). 

Albatross station 5358; off Sandakan, Borneo; Sandakan Light bearing S. 34° 
W., 19.7 miles distant (lat. 6° 06’ 40’’ N., long. 118° 18’ 15’’ E.); 71.2 meters; mud; 
January 7, 1908 [A. H. Clark, 1911] (1, U.S.N.M., 34922). 

British North Borneo; Herr Pagel [A. H. Clark, 1912; Hartmeyer, 1916] (1, 
Berl. M., 6374 [4744]). 

North Celebes [P. H. Carpenter, 1888]. 

Siboga station 79); Pulu Kabala-dua, Borneo Bank; 22 meters; coral sand; 
June 12-13, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 79; Borneo Bank (lat. 2° 43’ 00’’ S., long. 117° 44’ 00’’ E.); 41-54 
meters; fine coral sand; June 12, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

“India” (probably Ceylon) [A. H. Clark, 1912]; same, as “‘Ceylon”’ [H. L. 
Clark, 1915] (1, I. M.). 

Malacca; Hugh Cuming [J. Miiller, 1849; P. H. Carpenter, 1879, 1881, 1888; 
A. H. Clark, 1908, 1911, 1912] (1, Berl. M., 1051). 

Southern portion of the Straits of Malacca [A. H. Clark, 1912] (2, U.S.N.M., 
34945; I. M.). 

Singapore [P. H. Carpenter, 1888; A. H. Clark, 1913] (1, B. M.). 

Singapore; Svend Gad [A. H. Clark, 1909] (76+, U.S.N.M., 36259, E. 1084; 
C. M.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 90; Sebesi 
Strait, between Sumatra and Java; 36 meters; hard bottom; August 1, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 85; Sunda 
Strait (lat. 5° 53’ S., long. 105° 34’ E.); 25 meters; July 31, 1922 (8). Pl. 38, fig. 
107. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 73; Java Sea, 
north of western Java (lat. 5° 57’ S., long. 105° 57’ E.); 30 meters; hard bottom; 
July 28, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 104; Java 
Sea, north of western Java (lat. 5° 52’ S., long. 106° 04’ 05’’ E.); 38 meters; stones 
and sponges; August 4, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 67; Java Sea, 
north of western Java (lat. 5° 48’ S., long. 106° 12’ E.); sand; July 27, 1922 (6). 
Pl. 34, fig. 101; pl. 36, fig. 103; pl. 37, fig. 104; pl. 88, figs. 105, 106. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 111; Java 
Sea; 27 meters; sand and shells; August 7, 1922 (6). Pl. 35, fig. 102. 
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Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 101; Java 
Sea; 49 meters; sand, stones and sponges; August 5, 1922 (1). 

Near Cape Bantam, western Java; attached to a mooring line at 23.4 meters; 
Kuhl and van Hasselt [Kuhl and van Hasselt, in Herklots, 1869]. 

Java [P. H. Carpenter, 1882, 1888; A. H. Clark, 1908, 1909] (1, C. M.). 

Java [Gislén, 1924]. 

Banka Strait, between Java and Banka; Prof. E. von Martens [A. H. Clark, 
1912] (1, Berl. M., 1842). 

Banka [P. H. Carpenter, 1888]. 

Billiton [P. H. Carpenter, 1888; A. H. Clark, 1913] (1, B. M.). 

Billiton [Koehler, 1895]. 

Siboga station 49a; Sapeh Strait, between Sumbava and Komodo Island (lat. 
8° 23’ 30’ S., long 119° 04’ 36’’ E.); 69 meters; coral and shells; April 14, 1899 
[A. H. Clark, 1918] (58, U.S.N.M., E. 481; Amsterdam Mus.). 

Siboga station 50; Bay of Badjo, western coast of Flores; down to 40 meters; 
mud, sand, and shells according to locality; April 16-18, 1899 [A. H. Clark, 1918] 
(4, Amsterdam Mus.). 

Siboga station 294; south of the western end of Timor (lat. 10° 12’ 12’ S., long. 
124° 27’ 18’ E.); 73 meters; soft mud with very fine sand; January 23, 1900 [A. H. 
Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 299; Boeka or Cyrus Bay, southern coast of Rotti (lat. 10° 52’ 
24’ S., long. 123° 01’ 06’’ E.); down to 34 meters; mud, coral, and lithothamnion; 
January 27-29, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 285; anchorage on the southern coast of Timor (lat. 8° 39’ 06” 
S., long. 127° 04’ 24’’ E.); 34 meters; on the border line between coral and mud; 
lithothamnion; January 18, 1900 [A. H. Clark, 1918] (6, Amsterdam Mus.). 

Siboga station 282; anchorage between Nusa Besi and the northeastern point of 
Timor (lat. 8° 25’ 12’ S., long. 127° 18’ 24’’ E.); 27-54 meters; sand, coral, and 
lithothamnion; January 15-17, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Malay Archipelago [A. H. Clark, 1912] (1, I. M.). Same, 292 meters [A. H. 
Clark, 1912] (1, U.S.N.M., 34932). 

Indian seas [Linné, 1758; A. J. Retzius, 1783, 1805; J. Miiller, 1843; P. H. 
Carpenter, 1879, 1888; A. H. Clark, 1908, 1911, 1912, 1918]. 

Moluccas [von Graff, 1884; P. H. Carpenter, 1888]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 20; about 50 
meters; sand and shells; April 14, 1922 (1); station 30; about 40 meters; sand and 
shells; April 18, 1922 (2). 

Ternate [Pfeffer, 1900]. 

Siboga station 162; western coast of Salawatti, between Loslosand Broken Islands; 
18 meters; coarse and fine sand with clay and shells; August 18, 1899 [A. H. Clark, 
1918] (20, U.S. N. M., E. 486; Amsterdam Mus.). 

Siboga station 164; off Misool (lat. 1° 42’ 30’’ S., long. 130° 47’ 30’’ E.); 32 
meters; sand, small stones, and shells; August 20, 1899 [A. H. Clark, 1918] (1, Amster- 
dam Mus.). 

Amboina [Hartla: b, 1891]. 
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Siboga station 273; off Pulu Jedan, eastern coast of the Aru Islands; pearl banks; 
sand and shells; December 23-26, 1899 [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Long Island, Abrolhos group, Western Australia [H. L. Clark, 1923]. 

First Island, Abrolhos, Western Australia [H. L. Clark, 1923]. 

Shark Bay, Western Australia [A. H. Clark, 1911]. 

Mjéberg’s station 2; Cape Jaubert, south of Broome, Western Australia (about 
19° S.), 42 miles westsouthwest; 21.2 meters; May 30, 1911 [Gislén, 1919]. 

Mjéberg’s station 3; Cape Jaubert, 45 miles westsouthwest; 21.2 meters; June 1, 
1911 [Gislén, 1919]. 

Mijéberg’s station 5; Cape Jaubert, 42 miles westsouthwest; 12.8 meters; July 
5, 1911 [Gislén, 1919]. 

Mjéberg’s station 12; Cape Jaubert, 45 miles westsouthwest; 20.1 meters; July 
20, 1911 [Gislén, 1919]. 
Near Cape Voltaire, Western Australia (lat. 14° 50’ S., long. 125° 40’ E.) [A. H. 

Clark, 1911, 1913] (2, B. M.). 

Baudin Island, Western Australia (lat. 14° 08’ S.) [Bell, 1894; A. H. Clark, 1911, 
1913] (1, B. M.). 

Baudin Island; 14.6—27.4 meters [Bell, 1894; A. H. Clark, 1911, 1913] (6 B. M.). 

Holothuria Bank, northwestern Australia (lat. 13° 35’ S.) [Bell, 1894; A. H. 
Clark, 1911, 1913] (2, B. M.). Same, 43.8 meters [Bell, 1894; A. H. Clark, 1911, 
1913] (5, B. M.). Same, 62.1 meters [Bell, 1894; A. H. Clark, 1911, 1913] (1, B. M.). 
Same, 65.8 meters [Bell, 1894; A. H. Clark, 1911, 1913] (2, B. M.). 

Bassett-Smith Bank; 16.4 meters [Bell, 1894; A. H. Clark, 1911, 1913] (1, B. M.). 

Northwestern Australia [P. H. Carpenter, 1888]. Same [Bell, 1894; A. H. Clark, 
1911, 1913] (8, B. M.). 

Northwestern Australia; 16.4 and 36.5-65.8 meters [A. H. Clark, 1911]. 

Northwestern Australia; 36.5-65.8 meters [Bell, 1894]. 

Alert; Dundas Strait, northwestern Australia, between the Coberg Peninsula and 
Melville Island; 31 meters; mud [Bell, 1884; A. H. Clark, 1911, 1912, 1913] (1, B. M.). 

Alert; Arafura Sea [Bell, 1884; P. H. Carpenter, 1888; A. H. Clark, 1911, 1913] 
(1, B. M.). 

Australia (1, U.S.N.M., 36158). 

Alert; Thursday Island [Bell, 1884; P. H. Carpenter, 1888; A. H. Clark, 1911, 
1913] (6, B. M.). 

Alert; Thursday Island; 7.3-10.9 meters [Bell, 1884; A. H. Clark, 1911, 1913] 
(1, B. M.). 

Thursday Island [Déderlein, 1898]. 

Friday Island [H. L. Clark, 1915, 1921]. Same, September, 1913 (1, M. C. Z., 
558). 

Alert; Prince of Wales Channel; 12.7 meters [Bell, 1884; P. H. Carpenter, 1888; 
A. H. Clark, 1911, 1913] (2, B. M.). 

Alert; Warrior Reef, Torres Strait [Bell, 1884; P. H. Carpenter, 1888; A. H. 
Clark, 1911, 1913] (1, B. M.). 

Mer, Murray Islands, Torres Strait [H. L. Clark, 1915, 1921] (3, M. C. Z., 516). 
Same, October, 1913 [H. L. Clark, 1915, 1921] (20, M. C. Z., 560, 563). Same, south 
reef; October 3, 1913 (H. L. Clark, 1915, 1921] (1, M. C. Z., 559). 
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Fitzroy Island [P. H. Carpenter, 1888; A. H. Clark, 1911]. 

Challenger; channel between Albany Island and Somerset, Cape York; 14.6-21.9 
meters; September 7, 1874 (also given simply as Cape York) [P. H. Carpenter, 1888; 
A. H. Clark, 1911, 1913] (1, B. M.): 

Albany Passage [A. H. Clark, 1911] (1, Austr. M.). 

Cooktown, Queensland [Hartlaub, 1891; A. H. Clark, 1911]. 

Port Molle, Queensland [A. H. Clark, 1911] (2, U.S.N.M., 34951; Austr. M.). 

Alert; Port Molle; 25.6 meters; rock [P. H. Carpenter, 1888; A. H. Clark, 1911, 
1913] (3, B. M.). 

Alert; Port Curtis; 0-20 meters; sand and shell [Bell, 1884; P. H. Carpenter, 1888; 
A. H. Clark, 1911, 1913] (1, B. M.). 

No locality [A. H. Clark, 1911, 1913] (7, B. M.; L. M.; Austr. M.). 

Erroneous localities —Port Jackson, New South Wales [A. H. Clark, 1911] (1, 
Austr. M.). ; 

Sydney, New South Wales [A. H. Clark, 1911]; this is based on the same speci- 
men as the preceding. 

No locality; Péron and Lesueur, 1803 [P. H. Carpenter, 1882] (=C. purpurea). 

No locality; Rennes Museum; [Dujardin and Hupé, 1862] (appears to be A. 
mediterranea). 

Geographical range—From the China Sea and Luzon southward to Port Curtis, 
Queensland (lat. 24° S.), and the Abrolhos Islands, Western Australia (lat. 28° 40’S.), 
and westward to Ceylon. 

Bathymetrical range-—From the shore line down to 73 (?292) meters. The 
average of 38 records is 41.6 meters. If the record of 292 meters, which seems 
questionable, be included the average of 39 records is 48.1 meters. 

This species is especially abundant just below the low-tide mark and in the 
immediately adjacent sublittoral zone. 

Thermal range.—There are no temperature records. 

History—The name Asterias pectinata was undoubtedly intended by Linné 
(1758) to apply to the common species of Antedon on the European coasts. The 
references he cites are the following: 

Barrelier (Aexaxynyuos fimbriata). 
Columna (dexadacvakrivoed7s). 
Petiver (Stella chinensis perelegens). 
Linck, Figure 64 (Aexaxvnuos barbata). 
Linck, Figure 66 (Aexdxvnuos rosacea). 

Barrelier’s fimbriata, Linck’s barbata, and Columna’s dexadacvaxrivoedys all refer 
to Antedon mediterranea. Linck’s rosacea, based upon Lihuyd’s Decempeda cornu- 
biensium, which is not mentioned by Linné, is Antedon bifida. Petiver’s Stella 
chinensis perelegens is Capillaster multiradiata. 

As the habitat of Asterias pectinata, Linné gave “in mare Indico,’’ notwith- 
standing the fact that none of the references cited mention specimens from the 
Indian seas. The discrepancy is explained by the existence at Lund of the actual 
specimen which Linné had before him when he wrote the description. This is a 
representative of the form now known as Comatula pectinata. 
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In 1767 Linné added to the synonymy of Asterias pectinata Seba’s Stella 
marina polyactis, seu Luna marina (with 29 arms), and his Luna Marina altera (with 
37 arms). The former, from Mexico, is Nemaster grandis, but the latter, without 
locality, is unidentifiable} 

In 1783 and again in 1805 A. J. Retzius published a careful redescription of the 
Linnean type. It was later studied by Johannes Miiller, who published another 
redescription of it in 1843. 

In his monograph of the recent comatulids published in 1849 Miiller included 
Asterias pectinata, with a query, in the synonymy of Comatula (Actinometra) solaris 
and remarked that it seemed to be merely a color variety of the latter. He noted 
that, while the coloration of pectinata is very characteristic, its structural features 
are the same as those of solaris. 

In the same memoir Miiller described as a new species Comatula cumingti from 
Malacca. 

Dujardin and Hupéin 1862 republished Miiller’s description of the Linnean type 
of pectinata, calling the species Actinometra pectinata. They stated that Miiller had 
seen this species in the museum at Lund, where it had previously been described by 
Retzius. They remarked that they had found all the characters mentioned, except 
for the black dorsal lines and the arrangement of the ventral surface of the disk, in 
a much altered specimen in the old museum at Rennes which had come from the 
collection of President de Robien. The color of this specimen seemed to have been 
purple. The total expanse must have been about 234 mm. They added that in 
this case especially the characters furnished by the syzygies seem inconstant. From 
this last remark and from the fact that the Stella (Decameros) barbata of Linck is 
included in the synonymy of pectinata, and it is elsewhere mentioned that the two are 
identical, it seems most probable that the specimen referred to was an example of 
Antedon mediterranea. Dujardin and Hupé do not mention Miiller’s Comatula 
cumingii, and indeed appear never to have seen his elaborate memoir which was 
published in 1849. It is cited only in connection with those species which are therein 
described from specimens in the Paris Museum, and in no ease is a page reference 
given. Their descriptions are all taken from Miiller’s earlier papers, published in 
1841 and 18438. 

In 1869 J. A. Herklots published a description by Kuhl and van Hasselt of a 
new species from Cape Bantam, Java, which was called Comatula (Actinometra?) 
hamata. Herklots said that although this new form approaches Actinometra solaris 
and Asterias pectinata, the details of its structure, that the manuscript notes of the 
travelers (Kuhl and van Hasselt) permitted him to indicate, seem sufficiently pro- 
nounced to distinguish it from the known species. 

This form has heretofore been considered as a synonym of Comatula solaris, 
but the small number of cirrus segments (13-14) show that it really is a synonym of 
C. pectinata. 

The form from near Bohol, Philippines, mentioned by von Graff in 1877 as a host 
for myzostomes under the name of Actinometra solaris is in reality this species. The 
identification of the specimens was made by Carpenter. 
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In his memoir on the genus Actinometra published in 1879 Carpenter determined 
pectinata as a species of that genus. In the earlier portion of this memoir it is evi- 
dent that he is following Miller in considering pectinata as probably synonymous 
with solaris, and the specimens of the latter from the Philippines which he mentions 
really represent the former. But while the work was in press he seems to have become 
convinced of the distinctness of the two, for his references to the figures on the plates 
are segregated under the names solaris, pectinata, and robusta. He had not been able 
to examine Comatula cumingii and, being without information regarding the position 
of the mouth or the character of the oral pinnules, he could not definitely assign it 
either to Actinometra or to Antedon. 

In 1881 Carpenter said that the Challenger in cruising from Cape York through 
the Banda and Arafura Seas to the Philippines and thence southward to the Admi- 
ralty Islands secured three species of 10-armed comasterids. One of these was C. 
pectinata and the other two were forms of C. solaris. He also stated that nearly all 
the 10-armed comasterids in the Eastern Hemisphere belong to tbe solaris type in 
which the elements of the IBr series and the first two brachials are united by 
syzygy, the only exceptions known to him being Actinometra cumingu and 2 or 3 
undescribed species from China, Japan, and Sumatra. - 

In 1882 Carpenter, in his discussion of Actinometra solaris, noted that the speci- 
mens brought by Professor Semper from Bohol and referred by him in 1879 (and by 
von Graff in 1877) to solaris are in reality pectinata; he gave what he considered 
the essential characters of these, and also of the type specimen at Lund. He further 
mentioned some of the characters of a specimen from Java which he had seen in the 
Copenhagen Museum bearing the manuscript name Actinometra affinis Liitken. He 
also referred to a couple of small specimens in the Paris Museum from the voyage of 
Péron and Lesueur; these, however, are purpurea and not pectinata. 

In another paper published in 1882 Carpenter included a specific formula for 
this species. 

In 1884 Prof. F. Jeffrey Bell recorded under the name Antedon irregularis, 
Actinometra solaris, and Actinometra, sp.juv., a number of specimens taken by the 
Alert on the Australian coast which subsequently proved to be this species. In the 
same year Professor von Graff again mentioned the specimens from Bohol under the 
name of solaris, and in 1887 he mentioned some others from the Moluccas under the 
same name. 

In the Challenger report on the comatulids (1888) Carpenter published a very 
detailed account of this species, which he carefully distinguished from OC. solaris. 
He considered Actinometra affinis Liitken, MS., of which he had published a specific 
formula in 1883, as identical with pectinata, and Actinometra purpurea as probably 
a young form of the same type. He mentioned that in nearly all the specimens 
which he had examined the mouth is radial, and that some or all of the 4 posterior 
arms are very frequently ungrooved. He also noted that the disk may be very com- 
pletely plated in some localities, as at Cape York and at Port Curtis, though it may 
be entirely membranous elsewhere, while the basal pinnules are much more uni- 
formly carinate than they are in C. solaris. Among the localities he gave those 
cited by von Graff; but he said nothing about these, nor did he refer to von Graff 
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in his synonymy. He also gave the localities represented by the specimens in the 
Alert collection, which he had studied at the British Museum, and included refer- 
ences to Bell’s report in the synonymy. 

Carpenter placed Actinometra cumingi not in the Solaris group with peetinata 
but in the Echinoptera group consisting of 10-armed species in which the elements of 
the IBr series are united by synarthry instead of by syzygy. He thus entirely over- 
looked the correspondence between cumingii and pectinata. 

In 1891 Dr. Clemens Hartlaub recorded two specimens which had been collected 
by Dr. J. Brock at Amboina, another from the China Sea in the Géttingen Museum, 
and two from Cooktown in the Stuttgart Museum. In 1894 Prof. F. J. Bell recorded 
a number of specimens from northwestern Australia, in 1895 Prof. René Koehler 
recorded one from Billiton, in 1898 Prof. Ludwig Déderlein recorded the species 
from Thursday Island, and in 1900 Prof. Georg Pfeffer recorded it (as Actinometra 
pectinata and also as Antedon cumingii) from Ternate. 

In the original description of Comanthus [Comatulides] decameros (1908) I com- 
pared it with Comanthus cumingii from the East Indies. This last was in reality the 
broad-armed form of Comatula pectinata, the specimens being those from the Philip- 
pines mentioned below. 

In 1908 I recorded a number of examples of pectinata from two stations in the 
Philippines, and from the Philippines without locality. Individuals of the broad- 
armed type, misidentified as Comanthus cumingii, were also recorded from two 
stations. The two supposed species were compared in considerable detail, and it 
was mentioned that a specimen from Java identified by Carpenter was at hand for 
comparison. This specimen was the Actinometra affinis Liitken, MS., belonging to the 
Copenhagen Museum. 

In 1909 I recorded a specimen from another Albatross station in the Philippines. 
In another paper I discussed at length the articulation between the elements of the 
IBr series and the first 2 brachials which I described as an exceedingly close synarthry 
and not asyzygy. Ina third paper I gave a detailed description of the type specimen 
of Actinometra affinis from Java, at the same time recording and giving notes upon a 
large number of specimens from Singapore and calling attention to the curious di- 
morphism in the arms of this species, which is similar to that seen in the Caribbean 
Comactinia echinoptera. The possible bearing of the individuals with extremely long 
and attenuated arms on the systematic interpretation of Uintacrinus was discussed. 

In a redescription of the type specimen of Miiller’s Alecto purpurea published 
in 1910 I considered in detail the relationship of pectinata with this form. 

In 1911 I recorded some hitherto unnoticed specimens in the collection of the 
Australian Museum from Albany Passage and Port Molle, and others from Australia 
without definite locality. I also recorded one labeled Port Jackson. Various notes 
on the arm structure were given, and it was said that an examination of the type 
specimen of Miiller’s Comatula cumingii showed it to be a young individual of pecti- 
nata. In other papers I discussed in detail the distribution of this species on the Aus- 
tralian coasts, recorded specimens from two additional Albatross stations in the 
Philippines, and an example of the broad-armed type without locality in the Leyden 
Museum. 
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In 1912 I published notes on the specimens in the Berlin Museum, including the 
type of Comatula cumingii, and also gave a detailed account of the species in my mem- 
oir on the crinoids of the Indian Ocean. 

In 1913 I published an account of the specimens in the British Museum, includ- 
ing a redetermination of all the material previously noticed by Bell, and in 1915 I 
again discussed the distribution of this form on the Australian coasts. 

Dr. Hubert Lyman Clark in 1915 recorded this form from Mer, where it was 
decidedly uncommon though several specimens were taken, and also recorded a 
single example from Friday Island. In another paper he listed it from Ceylon on the 
strength of an indefinite record in my memoir on the crinoids of the Indian Ocean 

1912). 
In 1918 I recorded and gave notes upon specimens from 13 additional localities 
where they had been dredged by the Siboga. 

In 1919 Dr. Torsten Gislén recorded and published notes upon specimens from a 
number of localities in northwestern Australia where they had been collected by Dr. 
Eric Mjéberg. In this memoir he gave reasons for regarding purpurea as merely 
a variety of pectinata. 

In 1921 Dr. H. L. Clark republished his records of this species from Torres 
Straits and discussed the significance of its distribution in Australia. In 1923 he 
recorded the species from two localities in the Abrolhos Islands, giving notes on the 
specimens. He was inclined to agree with Gislén that the differences between pec- 
tinata and purpurea are certainly not specific. 

In 1924 Gislén published various notes on the structure of this species. 


COMATULA PURPUREA (J. Miiller) 
Plate 39, Figures 108, 109; Plate 40, Figure 111; Plate 41, Figure 114 


[See also part 1, fig. 38 (syzygy), p. 75; fig. 79 (type specimen), p. 132; part 2, figs. 406-409 (pinnule 
tips), p. 250; figs. 622-625 (comb), p. 319; figs. 661, 662 (syzygy), p. 329] 


Alecto purpurea J. MUuuER, Archiy f. Naturgesch., 1848, vol. 1, p. 132 (description; New Holland); 
Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 249 (perhaps young of solaris)—P. H. 
Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 278 (probably a synonym of 
pectinata).—A. H. Cuark, Proce. Biol. Soc. Washington, vol. 23, 1910, p. 95 (redescribed from the 
type specimen and reinstated as a valid species of Comatula near C. pectinata); fig. p. 97; 
Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 436 (history); p. 437 (northwest 
Australia, 20-36 fathoms; identification); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 711 
(history; distinct from Asterias pectinata); Proc. U.S. Nat. Mus., vol. 43, 1912, p. 383 (identity). 

Comatula purpurea DusArvin and Hur, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 202 
(synonymy; cescription; Australia) —P. H. Carprenrer, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 
1879, p. 27 (systematic position; probably a true Actinometra)—A. H. Cxiark, Proc. Biol. 
Soe. Washington, vol. 23, 1910, p. 96 (redescription of the type specimen from New Holland: 
recorded from Queensland [in reality Comanthus parvicirra]; relationships with C. pectinata) 
Proc. U. S. Nat. Mus., vol. 39, 1911, p. 532 (arrangement of the cirri compared with that of 
C. pectinata); Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 247 (no locality; 1 specimen in 
the Paris Mus.); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 440 (Australian tropi- 
cal species occurring south to Port Denison and Perth); p. 443 (range on east coast); p. 444 
(range on west coast); p. 451 (localities; summary of previous localities; descriptions of speci- 
mens); p. 465 (association with other species); Memoirs Australian Mus., vol. 4, pt. 15, 1911, 
p. 717 (known to Carpenter from Australia); p. 718 (?recorded by Hartlaub, 1891, as Actino- 
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metra pectinata); p. 721 (occurs south to Port Denison and Shark Bay); p. 724 (peculiar to 
north Australia) ; p. 733 (in key) ; p. 745 (never more than 10 arms); p. 746 (annotated synonymy; 
characters; localities); Proc. Biol. Soc. Washington, vol. 25, 1912, p. 20 (compared with C. 
tenuicirra); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 5 (localities; descriptions); Proc. 
U. S. Nat. Mus., vol. 43, 1912, p. 381 (specimens from Useless Inlet and Freycinet Reach, 
Shark Bay, in U.S.N.M.); p. 383 (=Alecto purpurea J. Miiller, 1843); p. 384 (=Actinometra 
purpurea P. H. Carpenter, 1888); p. 389 (Australia; type of Alecto purpurea; southwest 
Australia); Crinoids of the Indian Ocean, 1912, p. 39 (= Actinometra pectinata Bell, 1894, part); 
p. 81 (synonymy; summary of previous records); Die Fauna Siidwest-Australiens, vol. 4, Lief. 
6, 1913, p. 307 (Houtman’s Abrolhos; South Passage, Shark Bay, 9 m.; descriptions of specimens) ; 
Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 9 (published references to specimens in the 
British Museum; localities represented; characters of the specimens); p. 75 (=Actinometra 
alternans Bell, 1884, part).— ReIcHENSPERGER, Abhandl. Senck. naturforsch. Gesellsch., vol. 35, 
Heft 1, 1913, p. 82 (Aru Is.); p. 86 (details of localities; notes) —A. H. Cuark, Records W. 
Australian Mus., vol. 1, 1914, p. 120 (between Fremantle and Geraldton; notes); Internat. 
Revue d. gesamt. Hydrobiol u. Hydrogr., 1915, p. 224 (detailed account of the distribution in 
Australia) —H. L. Cuark, Carnegie Institution of Washington Publication 212, 1915, p. 101 
(exceedingly common at Mer; very variable); pp. 107 and following (habits and reactions) ; 
p. 109 (breeding season).—Hartmeyer, Mitt. zool. Mus. Berlin, vol. 8, Heft 2, 1916, p. 233 
(southwest Australia, Nos. 5961-64; Western Australia, No. 6134) —A. H. Cuark, Unstalked 
Crinoids of the Siboga Exped., 1918, pp. 271-276 (listed); pl. 14, fig. 16 (4-rayed specimen) .— 
GisLéNn, Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 3 (variety of C. pectinata) ; 
p. 6 (information on the specimens given under C. pectinata var. purpurea); p. 7 (discussion). — 
H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 6 (history); p. 8 (secured by the 
Carnegie Exped.); p. 14 (range; exceedingly common at Mer; notes; reactions; color); p. 116 
(host of Ophiomaza cacaotica); pp. 192 and following (range). 

Actinometra purpurea P. H. CARPENTER, Proc. Roy. Soe., vol. 28, 1879, p. 386; Proc. Zool. Soc. 
London, 1882, 1883, p. 747 (specific formula); Challenger Reports, Zoology, vol. 26, pt. 60, 
1888, p. 278 (probably a synonym of pectinata).—A. H. Ciark, Proc. U.S. Nat. Mus., vol. 43, 
1912, p. 384 (identity of type). 

Comatula simpler (part) P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 28 
(the 2 specimens referred to as pectinata). 

Actinometra pectinata P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 28 (the 2 
specimens in the P. M. labeled simplex).—Beut, Report Zool. Coll. H. M.S. Alert, 1884, p. 165 
(Dundas Strait).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 284 
(part); p. 314.—A. H. Cuark, Smiths. Miscell. Coll., vol. 61, No. 15, 1918, p. 9 (B.M., MS.; 
Torres Straits; Dundas Strait; no locality). 

Actinometra solaris (part) Brut, Report Zool. Coll. H. M.S. Alert, 1884, p. 165 (Torres Straits). 

Actinometra alternans (part) Bett, Report Zool. Coll. H. M.S. Alert, 1884, p. 169 (Port Molle). 

Comatula (Comatula) purpurea A. H. Cuark, Unstalked Crinoids of the Siboga Exped., 1918, p. 27 
(in key; range; synonymy; notes; stations 37, 49a, 61, 99, 144, 250, 273, 274, 282, 285, 299, 301, 
303, 318). 

Comatula pectinata var. purpurea GiIsLiN, Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 1919 
p. 3 (discussion); p. 5 (Mjéberg’s stations 1, 2, 12, 14); p. 6 (synonymy; detailed descriptions 
and notes); pl. 1, fig. 2—H. L. Cuark, Records Australian Mus., vol. 15, No. 2, Noy. 18, 1926, 
p. 183 (Great Barrier Reef; notes). 


Diagnostic features—Except for having the cirri wholly confined to the inter- 
radial angles of the centrodorsal, one or two being present in each interradius, this 
species agrees with C. pectinata. It differs from C. tenwicirra, in which the cirri are 
similarly segregated in the interradial angles, in having the longest cirrus segments 
little, if at all, longer than broad. 
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Description of the type specimen.—The centrodorsal is a small thin disk with the 
slightly concave dorsal pole about 1 mm. in diameter. 

The cirri are IX, segregated on the interradial angles of the centrodorsal in 4 
pairs, the remaining angle having a single one. The cirri are all broken. Ten stumps 
remain of which the longest is 5.5 mm. long and consists of 10 segments of which 
the first is short and the remainder are about one-third again as broad as long. 

The radials are very short, just appearing beyond the centrodorsal. The ele- 
ments of the IBr series are very closely united, externally appearing as if by syzygy. 
The IBr series as a unit are broadly pentagonal, twice as broad as long. The IBr, 
are laterally united. The IBr, (axillaries) are triangular, with the lateral angles not 
in apposition. 

The 10 arms are 70 mm. long. The first 2 brachials are united by what appears 
to be a perfect syzygy, forming a wedge-shaped pair which is about twice as broad as 
long in the median line. The first brachial is short, with the proximal and distal 
edges parallel, and the second is triangular, twice as broad as the exterior length. 
The third and fourth brachials form a short and nearly oblong syzygial pair which 
is about twice as broad asits maximum length. The following 3 brachials are short, 
slightly wedge-shaped, nearly three times as broad as long, and those succeeding be- 
come triangular, twice as broad as long, with the distal edge slightly concave and the 
outer side slightly convex. The brachials gradually increase in length distally and 
in the outer part of the arm become wedge-shaped, and distally about as long as broad. 
In the median line of the dorsal surface of the arm there runs a narrow low rounded 
carination which is rather prominent and is continued to the arm tip. The arms in- 
crease slightly and gradually in width to the twelfth or fourteenth brachials, thence 
tapering slowly distally. 

Syzygies occur between brachials 1+2 and 3+4, again from between brachials 
11+12 to between brachials 13+14 (usually in the latter position) and between 
brachials 16+17 or 17+18 (usually in the latter position), and distally at intervals 
of from 3 to 5 (usually 4) muscular articulations. 

The pinnules resemble those of Comatula pectinata. The second segment of the 
second and third pinnules is more or less enlarged and carinate dorsally, this feature 
being most marked on P2; the third segment is similarly, but much less noticeably, 
modified. 

The color in alcohol is deep purple. 

Notes.—The 2 specimens from Siboga station 99 are both small with the arms 
30 mm. long and the cirri X, arranged in 5 interradial pairs. 

The specimen from the Danish expedition to the Kei Islands station 67 is typical; 
the cirri are X, in 5 interradial pairs. 

The specimen from Siboga station 144 is small with the arms 45 mm. long and 
V cirri; the interradial areas of the disk proximal to P, are thickly studded with cal- 
careous deposits. 

The larger specimen from Siboga station 318 has 11 arms 125 mm. in length; 
the cirri are VI, 4 of them grouped in 2 interradial pairs and 2 occurring singly. The 
arms are of the slender type and, except for the characteristic arrangement of the 
cirri, the animal bears a close resemblance to that upon which Liitken based the name 
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affinis (see under pectinata). The smaller example has 10 arms 85 mm. long; the 
curri are VIII, 2 occurring singly and the others in 3 interradial pairs. 

The specimen from Siboga station 37 is a typical example with the arms 55 mm. 
long. 

From Siboga station 49a there are 3 small specimens of which the largest has 
the arms 25 mm. long and the cirri VI. 

From Siboga station 61 there is a small example with the arms 25 mm. long. 

The largest specimen from Siboga station 299 has the arms 45 mm. long and the 
cirri V. Three others have the arms 40 mm. long and the cirri III, V, and VIII. 
Another has the arms 35 mm. long and the eiri V. 

A small example from Siboga station 301 has the arms about 40 mm. long and 
the cirri [X, two of the last being very small. 

The largest individual from the reef at Haingsisi (Siboga station 303) has the 
anterior arms 85 mm. long and the posterior arms 50 mm. long. The cirri are II, 
but there are sockets for four more. Another has the anterior arms 80 mm. long and 
the posterior 45 mm.; the cirri are II]. The two additional specimens are small. 

The specimens from Siboga station 285 are both small. 

The largest example from Siboga station 282 has the arms 60 mm. long and the 
cirri II. Four have the arms 45 mm. long and the cirri III, II], [V and VIII. One 
has the arms 30 mm. long and the cirri VI. There are 18 others. In another lot 
from the same station there are 17 specimens with the arms ranging from 12 to 40 mm. 
in length; most of them have V cirri, one in each interradial angle; the smallest has 
VI cirri arranged in two interradial pairs with two occurring individually, one of the 
interradial angles being vacant. 

From Siboga station 250 there is a small example with arm 35 mm. long; the 
cirri are IX, very slender. The disk has been lost but the interradial areas proximal 
to the bases of P, are filled with a strong calcareous webbing. 

The two specimens from Siboga station 274 are large, and have the arms moder- 
ately swollen. 

From Siboga station 273 there is a specimen with the arms about 70 mm. long, 
4 of them ungrooved; the cirri are VII. Another individual has the arms about 55 
mm. long, and stout; 5 of the arms are grooved and 5 are ungrooved; the cirri are VII, 
arranged in 2 interradial pairs with 3 occurring individually; the disk is regenerating, 
and the course of the digestive tube is shown by a broad spiral about the anal cone. 
Two specimens have the anterior arms 55 mm. long and the posterior 35 mm. long; 
4 of the arms are ungrooved and 6 are grooved; the cirri are V, there being a single 
one in each interradial angle, in one of the specimens, while in the other they are IV, 
one of the interradial angles being vacant. A specimen with the arms 50 mm. long 
has the cirri VI, 4 arranged in 2 interradial pairs and 2 occurring singly, with 1 of the 
interradial angles vacant. Another specimen has the anterior arms 50 mm. long and 
the posterior 30 mm. long; there are 4 ungrooved and 6 grooved arms; the cirri are V, 
1 in each interradial angle. A small specimen has the arms 30 mm. long and the 
cirri V. A still smaller individual has the arms 15 mm. long and the cirri VIII, 
arranged in 2 interradial pairs with 3 occurring singly. 

The 2 specimens from near Udjir, Aru Islands, described by Reichensperger are 
large with the arms strongly swollen and with a prominent median keel. In 1 the 
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length of the 5 grooved arms is almost 150 mm., that of the 5 ungrooved arms being 
about 120 mm. The cirri are VII, 11-12, four arranged in two interradial pairs and 
the other three occurring singly. In the other the length of the 5 grooved arms is 
90 mm., and that of the 5 ungrooved arms 50 mm. The cirri are VII, 11, 6 mm. 
long, arranged as in the other. The lower pinnules are scarcely keeled. The color 
of both is brownish. 

As described by Reichensperger the single specimen from Dobo Strait is small 
with the 6 grooved arms 70 mm. long and the 4 ungrooved arms 45 and 50 mm. long. 
The centrodorsal is somewhat projecting, small and rounded. The cirri are VIII, 
11-13, 5.5 mm. long. Six of the cirri are arranged in three interradial pairs, the 
other two occurring singly. The arms are somewhat swollen. A faint light median 
keel runs along the dorsal surface of the brachials. P, has the basal segments often 
prominently keeled. 

Of the 4 specimens dredged by the Endeavour between Fremantle and Geraldton, 
1 is typical with VIII cirri, 6 occurring in 3 interradial pairs and 2 singly. Another 
has XI cirri. The cirri in the other 2 are more numerous than usual, but are evi- 
dently undergoing reduction toward the condition normal for the species—indeed in 
the larger the normal arrangement occurs on about four-fifths of the periphery of the 
centrodorsal. In the largest specimen the anterior arms are about 100 mm. long. 

One of the specimens presumably from the vicinity of Perth has the anterior 
arms 100 mm. long and the posterior arms 60 mm. long. There are 5 grooved and 
5 ungrooved arms. The other specimen is somewhat smaller. The carination is 
almost obsolete on the IBr series. The cirri are XIV, arranged in 5 interradial pairs 
with 4 extra, 2 of which are only partially developed. The color is light olive brown, 
the centrodorsal, calyx and first 2 brachials being rose colored. 

Of the 2 specimens from the Abrolhos Islands, 1 has the anterior arms 120 mm. 
long and the posterior arms 60 mm. long. The cirri are VIII, 14-15, and are of the 
stout type although the arms are only very slightly broadened. The color is a very 
light brown, with the centrodorsal and most of the [Br series rose pink. The other 
specimen differs only in having the cirri slightly more slender, XIII in number. 

The specimen from the Hamburg southwest Australia expedition station 15 has 
the anterior arms 120 mm. long and the posterior arms 90 mm. in length. The joint 
surfaces of the articulation between the first 2 brachials are practically indistinguish- 
able from those of a typical syzygy. This articulation is very brittle, as in the type 
specimen which this very closely resembles except for its larger size. The arms are 
slightly swollen. The ossicles of the IBr series and the brachials have a fine narrow 
mediodorsal ridge running the entire length of the arm as is usual in this species. 
The cirri are V, 11-13, from 8 mm. to 9 mm. in length. 

Of the 2 specimens from the Hamburg southwest Australia expedition station 26, 
one has the anterior arms 90 mm. long and the posterior arms 70 mm. long. All the 
arms are grooved, but the first 10 pairs of pinnules on the posterior and the first 6 
on the anterior arms are ungrooved. The brachial carination resembles that in the 
other specimens. The cirri are X, 12, from 6 mm. to 7 mm. in length. 

One of the specimens from the Hamburg southwest Australia expedition station 
19 has the anterior arms 160 mm. long and the posterior arms 85 mm. long. This is a 
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fine large specimen, typical of the species, with the usual type of small weak cirri. 
There is a prominent very narrow median carination running the entire length of the 
arms and also occurring on the elements of the [Br series. The anterior arms are 
slender and elongate, the posterior being scarcely more than half as long and some- 
what swollen in the proximal half. Four of the arms have no ambulacral grooves at 
all, and in the other 6 only the distal pinnules are supplied with them. The cirri 
are IX, 12, 7 mm. long. The color is light yellow brown. A second specimen has 
the anterior arms 135 mm. long and the posterior arms 70 mm. long. Two of the 
arms are ungrooved, and the genital pinnules on the others lack grooves. The cirri 
are IV, 10-12, 7 mm. long. The color is light yellow brown. The third specimen 
has the anterior arms 110 mm. long and the posterior arms 80 mm. long. The arms 
have the same mediodorsal carination as in the other specimens. Three arms are 
wholly ungrooved, one has a partially obliterated ambulacral groove, while on the 
anterior arms all the pinnules beyond the fifth or sixth pair are grooved. The cirri 
are VIJ, 10-11, from 5 mm. to 7 mm. long. 

Of the specimens from the Hamburg southwest Australia expedition station 14, 
one has the anterior arms 125 mm. long and the posterior arms 70 mm. in length. 
The cirri are VII, 12-14, from 10 mm. to 12 mm. in length; they are arranged in 2 
pairs with 3 occurring singly. Four of the arms are ungrooved, and there are no 
grooves on the genital pinnules of the others. A fine mediodorsal carination is present 
on the ossicles of the [Br series and on the brachials. A second specimen has the 
anterior arms 130 mm. long and the posterior arms 95 mm. in length. Four entire 
arms and the genital pinnules of the other 6 are ungrooved. The cirri are VII, as 
in the other. The third specimen is similar to the first. 

One of the specimens from the Hamburg southwest Australia expedition sta- 
tion 21 has the anterior arms 140 mm. and the posterior 80 mm. in length. The 
usual fine dorsal carination is present. The posterior arms are slightly swollen, the 
anterior being more slender. Three entire arms and the genital pinnules on all the 
others are ungrooved. The cirri are small, IX, 11-12. The other specimen is 
smaller, the anterior arms being 100 mm. long and the posterior 55 mm. The 
posterior arms are slightly stouter than the anterior. The cirri are VIII, 11-13, 
from 4 mm. to 7.5 mm. long. 

The specimen from the Hamburg southwest Australia expedition station 23 has 
the anterior arms 70 mm. long. The cirri are IX, one being unpaired, and robust. 

The specimen from Turtle Island, Western Australia, has the arms 130 mm. in 
length. There is a fine carination along the mediodorsal line of the IBr series and 
the brachials. The cirri are X, 18, comparatively large, from 10 mm. to 11 mm. 
long, and are arranged in 5 pairs. 

According to Gislén the specimens from near Cape Jaubert had the cirri VI-IX, 
and the combs on P, consist of 10-15 teeth. Three of these specimens represent 
typical purpurea. One from Mjéberg’s station 2 has the cirri 1X, 11-12 (young cirri 
with 10 segments); the anterior arms are 40 mm. and the posterior 25 mm. in length. 
Another from Mjéberg’s station 12 is a typical purpurea with the cirri IV, 10-11. 
The third typicai purpurea is from Mjéberg’s station 14; the cirri are 1X, 9-11. Four 
other specimens are intermediate between purpurea and pectinata. One of these, 
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from Mjéberg’s station 3, has the cirri XI, 11-12; empty cirrus sockets occur radially 
on the centrodorsal. In another, from Mjéberg’s station 5, the cirri are X, 10-13; 
on three-fifths of the periphery of the centrodorsal the cirrus sockets have the pur- 
purea arrangement, but on the remaining two-fifths they are irregularly placed. In 
a specimen from Mjéberg’s station 12 the cirri are XVIII, 10-12, with the purpurea 
arrangement on two-fifths of the periphery of the centrodorsal. In another from the 
same station the cirri are XII, 11-13, with the purpurea arrangement on two-fifths 
of the periphery of the centrodorsal; 2 of the cirri are small, 1 of these being on 
either side of a larger cirrus radially placed. 

The 2 specimens from Dundas Strait collected by the Alert and the 1 from 
Dimes Island, New Guinea, in the British Museum are small. 

In the 13 specimens from the Murray Islands in the collection of the Australian 
Museum, the cirri are V—X (usually nearer the latter), 9-12 (usually 11-12), 6 mm. 
long. Asin C. pectinata the cirri are of two types which are quite distinct, a general- 
ized type in which the segments, except the basal two, are subequal in length and 
the distal are not compressed laterally, and a more specialized type in which the 
distal segments are shorter than the proximal and are laterally compressed. The 
arms are from 40 to 50 mm. in length. The mediodorsal line from the sixth brachial 
outward is occupied by a delicate narrow rounded ridge which is more prominent 
than the similar ridge often seen in C. pectinata. 

Of this species as he found it at Mer in the Murray Islands Dr. Hubert Lyman 
Clark said that the adults are readily distinguishable from individuals of pectinata of 
the same size by the characteristic number and arrangement of the cirri. He saw no 
specimen that could not promptly be assigned to one species or the other by this 
feature alone, but he failed to find any other difference between purpurea and pecti- 
nata, and does not feel at all certain that they are really distinct. The fact that speci- 
mens of pectinata, large and small, were found at Mer associated with purpurea and 
distinguishable only by their more numerous and more continuously arranged cirri 
made him somewhat skeptical. Some of the largest specimens of purpurea lack cirri 
altogether, but the sockets, usually paired, sometimes single, at the five corners only 
of the centrodorsal are unmistakable. 

The 2 specimens from off ElJison reef are rather large, with the anterior arms 
125 mm. long. Dr. H. L. Clark says that they look like pectinata, but have the cirri 
as in purpurea. 

The specimen from the outer Great Barrier reef is smaller than the preceding, 
quite stout, with all the arms subequal. The cirri are IJ. The color is a bright 
orange brown (rust color), but Doctor Clark says that this coloration has the appear- 
ance of being artificial. 

The specimen from Port Denison has the arms 80 mm. long and the cirri VIII, 
10-12, from 8 to 10 mm. long. 

The example without locality in the Australian Museum has the arms 120 mm. 
long and the cirri VII, 14-15, from 9 to 11 mm. long. 

Abnormal specimens—A 4-rayed specimen from Siboga station 273 has the 
anterior arms 70 mm. long and the posterior arms 45 mm. long. The cirri are VI, 
four arranged in two interradial pairs and the others occurring singly. The anterior 
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ray is missing. The mouth is slightly to the left of the base of the left derivative 
from the ray just to the right of it. The arm at the left of the mouth and the 3 
to the right are grooved, and the other 4 are ungrooved. 

A specimen with 11 arms was taken at Siboga station 318. 

Localities. —Albatross station 5276; China Sea, in the vicinity of southern Luzon; 
Malavatuan Island (NW.) bearing N. 61° 30’ E., 6.5 miles distant (lat. 13° 49’ 
15’’ N., long. 120° 14’ 45’’ E.); 33 meters; shells, pebbles, and sand; July 17, 1908 
(1, U.S.N.M., 34904). 

Albatross station 5432; in the vicinity of eastern Palawan; Corandagos Island 
(NW.) bearing N. 30° E., 5.7 miles distant (lat. 10° 37’ 50’’ N., long. 120° 12’ 00’ 
E.); 93 meters; sand; April 8, 1909 (1, U.S.N.M., 35885). 

Siboga station 99; anchorage off North Ubian (lat. 6° 07’ 30’’ N., long. 120° 
26’ 00’ E.); 16-23 meters; lithothamnion bottom; June 28, 29-30, 1899 [A. H. 
Clark, 1918] (2, Amsterdam Mus.). 

Singapore; Svend Gad (1, U.S.N.M., E. 1085). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 67; Java 
Sea, off the western end of Java (lat. 5° 48’ N., long. 106° 12’ E.); 38 meters; sand 
and shells; July 27, 1922 (1). Pl. 41, fig. 114. 

Siboga station 144; north of Salomakieé (Damar) Island, Anambas group; 
45 meters; coral bottom with lithothamnion; August 7-9, 1899 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Siboga station 318; northeast of Madoera (lat. 6° 36’ 30’’ S., long. 114° 55’ 
30’’ E.); 88 meters; fine yellowish gray mud; February 22, 1900 [A. H. Clark, 1918] 
(2, Amsterdam Mus.). 

Siboga station 37; Sailus ketjil, Paternoster Islands, north of Sumbava; 27 
meters and less; coral and coral sand; March 30-31, 1899 [A. H. Clark, 1918] (1, 
Amsterdam Mus.). 

Siboga station 49a; Sapeh Strait, between Sumbava and Komodo (lat. 8° 23’ 
30’’ S., long. 119° 04’ 36’’ E.); 69 meters; coral and shells; April 14, 1899 [A. H. 
Clark, 1918] (3, Amsterdam Mus.). 

Siboga station 61; Lamakwera, Solor Island (east of Flores); 20 meters; coral 
and sand; May 1-2, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 299; Boeka, or Cyrus, Bay, southern coast of Rotti Island (lat. 
10° 52’ 23’’ S., long. 123° 01’ 06’’ E.); down to 34 meters; mud, coral, and litho- 
thamnion; January 27-29, 1900 [A. H. Clark, 1918] (14, Amsterdam Mus.). 

Siboga station 301; Papela Bay, eastern coast of Rotti Island (lat. 10° 38’ 00’ 
S., long. 123° 25’ 12’” E.); 22 meters; mud, coral, and lithothamnion; January 30, 
[A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 303; Haingsisi, Samau Island; down to 36 meters; lithothamnion; 
February 2-5, 1900 [A. H. Clark, 1918] (4, Amsterdam Mus.). 

Siboga station 285; anchorage on the southern coast of Timor (lat. 8° 39’ 06’’ 
S., long. 127° 04’ 24”” E.); 34 meters; on the border between coral and mud; litho- 
thamnion; January 18, 1900 [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 282; anchorage between Nusa Besi and the northeastern point of 
Timor (lat. 8° 25’ 12’’ S., long. 127° 18’ 24’’ E.); 27-54 meters; sand, coral, and 
lithothamnion; January 15-17, 1900 [A. H. Clark, 1918] (41, Amsterdam Mus.). 
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Siboga station 250; anchorage off Kilsuin, western coast of Kur Island; 20-45 
meters; coral and lithothamnion; December 6-7, 1899 [A. H. Clark, 1918] (1, Amster- 
dam Mus.). 

Siboga station 274; between the Aru Islands and New Guinea (lat. 5° 28’ 12’’S., 
long. 134° 53’ 54’” E.); 57 meters; sand and shells; stones; December 26, 1899 
[A. H. Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 273; anchorage off Pulu Jedan, eastern coast of the Aru Islands 
(pearl banks); 13 meters; sand and shells; December 23-26, 1899 [A. H. Clark, 1918] 
(25 U.S.N.M., E. 460; Amsterdam Mus.). PI. 39, fig. 109. 

Near Udjir, Aru Islands; 10-14 meters; coral rock and sand; Dr. H. Merton, 
April 16, 1908 [Reichensperger, 1913]. 

Dobo Strait, Aru Islands; 12 meters; coral rock; March 22, 1908 [Reichen- 
sperger, 1913]. 

Endeavour; between Fremantle and Geraldton, Western Australia [A. H. Clark, 
1914] (4, U.S.N.M., 34930; W. A. M.). 

Hamburg Western Australia expedition; ?Vicinity of Perth [A. H. Clark, 
1911] (2). 

Abrolhos Islands (Houtman’s rocks), Western Australia [A. H. Clark, 1912] 
(2, H. M.). Same [A. H. Clark, 1913] (2, W. A. M.). 

Hamburg Western Australia expedition station 15; Shark Bay, northnortheast 
of the northern point of Heirisson Prong; 11—-12.5 meters; rocky bottom, with coral; 
June 18, 1905 [A. H. Clark, 1911] (1). 

Hamburg Western Australia expedition station 26; Sunday Island, Shark Bay; 
5.5 meters; bottom rocky, with coral; June 17, 1905 [A. H. Clark, 1911] (2). 

Hamburg Western Australia expedition station 19; central channel of Useless 
Inlet, Shark Bay; 7 meters; bottom rocky, with dead coral; September 13, 1905 
[A. H. Clark, 1911] (8). 

Hamburg Western Australia expedition station 14; Freycinet Reach, Shark 
Bay, from west of middle flat as far as the northern point of Heirisson Prong; 11-16 
meters; bottom at first sandy, later rock with coral; September 12, 1905 [A. H. Clark, 
1911] (8, U.'S.N.M., 34926). Pl. 40, fig. 111. 

Hamburg Western Australia expedition station 21; Useless Inlet, Shark Bay, 
central channel and pearl banks; August 23-30, 1905 [A. H. Clark, 1911] (2 U.S.N.M., 
34927). 

Hamburg Western Australia expedition station 23; South Passage, Shark Bay; 
9 meters; June 16, 1905 [A. H. Clark, 1913] (1, Berl. M., 6134). Same [A. H. Clark, 
1912] (1, H. M.). 

Southwestern Australia (refers to the specimens collected by the Hamburg 
Western Australia expedition in 1905) [A. H. Clark, 1912; Hartmeyer, 1916] (14, 
Berl. M., 5961-5964). 

Turtle Island, off Larrey Point, Western Australia (lat. 19° 54’ S., long. 118° 
54’ E.); July 1905 [A. H. Clark, 1911] (1). 

Mjéberg’s station 14; Cape Jaubert, 45 miles westsouthwest; 24.3 meters; July 
29, 1911 [Gislén, 1919]. 
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Mijéberg’s station 12; Cape Jaubert, 45 miles westsouthwest; 20 meters; July 
20, 1911 [Gislén, 1919]. 

Myjéberg’s station 5; Cape Jaubert, 42 miles westsouthwest; 12.7 meters; July 
5, 1911 [Gislén, 1919]. 

Mjoéberg’s station 2; Cape Jaubert, 42 miles westsouthwest; 21.3 meters; May 
30, 1911 [Gislén, 1919]. 

Alert; Dundas Strait, between Melville Island and the Coburg peninsula, north- 
western Australia; 31 meters; mud [Bell, 1884; A. H. Clark, 1913] (2, B. M.). 

Dimes Island, New Guinea [A. H. Clark, 1913] (1, B. M.). 

Murray Island, Torres Straits [A. H. Clark, 1911] (13 U.S.N.M., 36157; 
Austr. M.). 

Mer, Murray Islands, Torres Straits; H. L. Clark, October, 1913 [H. L. Clark, 
1915, 1921] (226, M. C. Z., 561, 562, 564-566). Same, western reef, near the northern 
end; September 24-26, 1913 [H. L. Clark, 1915, 1921] (20, M. C. Z., 519). Same, 
southeastern reef [H. L. Clark, 1915, 1921] (25, M. C. Z., 518). Same, south reef; 
September 29-30, 1913 [H. L. Clark, 1915, 1921] (8, M. C. Z., 517). 

Alert; Torres Straits (Bell, 1884; A. H. Clark, 1913] (1, B. M.). 

Off Ellison reef, outer Great Barrier reef, Queensland; 9-27 meters; Surg. Lieut. 
Comdr. W. E. J. Paradice, R. A. N., August, 1924; H. M.S. Geranium [H. L. Clark, 
1926]. 

Outer Great Barrier reef, between lat. 17° and 19° S.; exposed reefs at low tide; 
Surg. Lieut. Comdr. W. E. J. Paradice, R. A. N.; 1924; H. M.S. Geranium [H. L. 
Clark, 1926]. 

Port Denison, Queensland [A. H. Clark, 1911] (1, U.S.N.M., 36156). 

Australia (probably Western Australia); Preiss [J. Miiller, 1843, 1849; P. H. 
Carpenter, 1888; Dujardin and Hupé, 1862; A. H. Clark, 1910, 1912] (1, Berl. M., 
1049). Pl. 39, fig. 108. 

Australia; Péron and Lesueur, 1803 [P. H. Carpenter, 1879; A. H. Clark, 1911] 
(1, P.M.). Same [A. H. Clark, 1913] (1, B. M.). 

No locality [A. H. Clark, 1911] (1, Austr. M.). Same [A. H. Clark, 1913] 
(1, B. M.). 

Erroneous locality—Northwestern Australia; 36-66 meters [A. H. Clark, 1911]. 

Geographical range-—From the Philippines, the China Sea, and Singapore to 
Australia, southward to between Fremantle and Geraldton, Western Australia, 
and Port Molle, Queensland. 

Bathymetrical range-—From the shore line down to 93 meters; the average of 29 
records is 27.1 meters. This species is especially characteristic of the region just 
below the low-water mark and the immediately adjacent sublittoral zone. 

Occurrence—Dr. Hubert Lyman Clark noted that this species is exceedingly 
common at Mer, in the Murray Islands, in all sorts of situations, some of which are 
quite unlikely places for a comatulid. It was first noted among seaweed and rocks 
at the edge of the reef flat near the northern corner of the island on the westside. The 
individuals found here, where conditions seemed unfavorable to echinoderms and few 
occurred, were all small, rarely more than 90 mm. across when fully expanded, and 
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in ordinary light seemed to be black. Some when critically examined in bright 
light were found to have a distinctly greenish cast, while others were brownish. 

In a solution of Epsom salts (MgSO,) in which they were placed for narcotiza- 
tion, they gave out rapidly and copiously a brownish red color. As the color was 
given out to an unequal degree, preserved specimens show much diversity of shade. 

At first these small individuals from the northwestern reef were supposed to be 
young, but Doctor Clark says the very dark color suggests that they are adults 
stunted by the adverse conditions under which they live. 

On the eastern and southern reefs purpurea proved to be very common and here 
reached a larger size. The largest ones found were about 250 mm. across. 

Under the very favorable living conditions on these reefs great diversity of color 
was shown, especially among the smaller individuals; some were bright red, some 
madder red, some simply reddish, and occasionally one was yellowish olive, yellowish 
brown, or gray. Sometimes there were white stripes on the arms and pinnules, and 
the joints of the pinnules were white, but as a rule individuals were of uniform color. 

History.—This species was first described by Johannes Miiller in 1843. In his 
original description he made no mention of the segregation of the cirri in the inter- 
radial angles of the centrodorsal, simply saying that they are XII, 12, with the 
segments as broad as long. 

The locality given by Miller was New Holland, a geographical term which at 
that time was used for the northwestern coast of Australia, or as an equivalent of 
Western Australia, rarely referreing to Australia as a whole. 

In his monograph on the comatulids published in 1849 Miiller said that purpurea 
differs from solaris only in the number of the radials of which 2, united by syzygy, 
are visible, and suggested that this difference may be due to age, purpurea being 
perhaps a young form of solaris. 

Dujardin and Hupé in 1862 gave a translation of Miiller’s original description, 
without any reference to his final disposition of the form in 1849. 

In 1879 Carpenter mentioned Actinometra purpurea in his preliminary account 
of the crinoids collected by the Challenger, and in his memoir on the genus Actino- 
metra (the comasterids) published in the same year he remarked that he had not 
personally examined purpurea, but as Miiller seemed to think that it might be a 
young condition of solaris it was most probably a true Actinometra. At the same 
time he mentioned having seen in the Paris Museum two specimens from the voyage 
of Péron and Lesueur in 1803 labeled Comatula simplex which represent Actinometra 
pectinata. J examined one of these in 1910 and found it to be an example of Comatula 
purpurea. 

In 1883 Carpenter listed Actinometra purpurea with a specific formula, and in 
1884 Bell recorded a number of specimens from northern and northeastern Australia 
under the names Actinometra solaris, Act. pectinata and Act. alternans. 

In 1888 Carpenter noted that Miiller regarded purpurea as probably a young 
form of solaris; but as both the Paris (solaris) and Vienna (imperialis) specimens of 
the latter have 20 cirrus seements while Miiller described Alecto purpurea as having 
only 12 it should probably be referred to pectinata. In his discussion of Actinometra 
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pectinata he inserted the reference to Miiller’s original description of purpurea without 
comment. 

Thanks to the kindness of Drs. W. Weltner and R. Hartmeyer, of the Berlin 
Museum, I was enabled to examine the type of Miiller’s Alecto purpurea, and in 1910 
I published a redescription of it accompanied by a figure, recognizing it as a valid 
species near Comatula pectinata. 

In a memoir on the crinoids of southwestern Australia, published in 1911, based 
upon the collection made by the Hamburg southwest Australia Expedition in 
1905, I recorded and gave notes on a number of specimens, and also gave a detailed 
account of the occurrence of the species on the Australian coasts. In the same year 
in a monograph on the crinoids of Australia I recorded and gave notes on others 
from Queensland in the collection of the Australian Museum. In another paper I 
mentioned the specimen in the Paris Museum from the voyage of Péron and Lesueur 
in 1803. 

In 1912 I recorded the specimens in the Berlin Museum, which include Miiller’s 
original type and many of those from the Hamburg southwest Australia expedition 
which I had described in the previous year. I also recorded those in the Hamburg 
Museum, including some from the Abrolhos and others from the Hamburg southwest 
Australia expedition. In my monograph on the crinoids of the Indian Ocean I gave 
the geographical and bathymetrical distribution of this form. 

In 1913 I recorded and gave notes upon additional specimens from the collection 
of the Hamburg southwest Australia expedition, and also recorded the specimens in 
the British Museum. In the same year Reichensperger recorded and described 
some specimens which had been collected by Dr. H. Merton in the Aru Islands in 
1908. 

In 1914 I recorded some specimens which had been collected by the Endeavour 
on the coasts of southwestern Australia, and in 1915 I discussed the distribution of 
this form on the Australian coasts. 

It was in 1915 that Dr. Hubert Lyman Clark published his detailed account of 
the occurrence, habits, and reactions of this species as he found it in the Murray 
Islands, Torres Strait, in 1913. 

In 1918 I gave a description of the numerous specimens which had been collected 
by the Siboga mostly in the Dutch East Indies in 1899-1900, and in 1919 Dr. Torsten 
Gislén described the material which had been collected in northwestern Australia 
by Dr. Eric Mjéberg in 1911. 

Gislén found a number of specimens which were intermediate in their characters 
between pectinata and purpurea, and therefore treated the latter as a variety of the 
former. 

In 1921 Dr. H. L. Clark gave a detailed account of this species in connection 
with his work on the echinoderm fauna of Torres Strait, and in 1923 he remarked 
that the differences between purpurea and pectinata are certainly not specific. 

In 1926 Doctor Clark recorded and published notes upon 3 specimens from the 
Great Barrier reef which had been collected by Mr. W. E. J. Paradice, the surgeon 
of the Geranium, a sloop of the Royal Australian Navy, which had been engaged in 
Great Barrier reef investigations in 1924. At the same time he remarked that he 
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believed Gislén to be right in his decision that Comatula purpurea is only a form or 
variety of C. pectinata, but that the 3 specimens in the present collection throw 
little light on the question. 


COMATULA TENUICIRRA A. H. Clark 
Plate 39, Figure 110 


Comatula tenuicirra A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 20 (description; 
Siboga station 320); A. H. Crarx, Unstalked Crinoids of the Siboga Exped., 1918, p. vim 
(discovery by the Siboga and its significance); p. 276 (listed); pl. 15, figs. 19, 20. 

Comatula (Comatula) tenuicirra A. H. Cuark, Unstalked Crinoids of the Siboga Exped., 1918, p. 27 
(in key; range); p. 29 (references; detailed description; station 320). 


Diagnostic features.—The cirri are confined to the interradial angles of the centro- 
dorsal, where they occur singly or in pairs as in C. purpurea. The longest cirrus 
segments are twice as long as broad instead of being little, if at all, longer than 
broad as in C. purpurea. 

Description.—The centrodorsal is as in C. purpurea. 

The cirri are V-IX, 14-15, from 13 to 15 mm. in length, occurring singly or in 
pairs in the interradial angles. The first segment is short, the second is nearly as 
long as broad, the third is from one-third to one-half again as long as broad, and 
the fourth and fifth are twice as long as the median width. The following segments 
gradually become slightly shorter so that the third before the antepenultimate is 
about one-third again as long as broad, the next is slightly longer, the antepenultimate 
is half again as long as broad, and the penultimate is very slightly longer than broad. 
The cirri are very slender, and are of the same type as the slender form of cirri found 
in C. purpurea and in C. pectinata. 

The 10 arms are from 80 to 125 mm. in length in the larger specimens; they 
resemble the arms in the slender-armed form of C. purpurea. 

The second and third segments of the proximal pinnules are very strongly 
carinate. 

Notes.—Except for the longer and more slender cirri this form exactly resembles 
the slender armed variety of Comatula purpurea. 

Of the additional specimens examined, one has the arms 80 mm. long and the 
cirri V. Another has the arms 55 mm. long and the cirri VIJ. A third has the 
arms 50 mm. long and the cirri lV. Two others have the arms 40 mm. and 35 mm. 
long and the cirri V. The remaining two aresmall. The cirri of these small examples 
are extremely delicate. The color is yellow brown. Some of the specimens have a 
stripe of dull purple on either side of the median dorsal line, and one has in addition 
a spot of purple on each of the pinnule segments. 

Localities —Siboga station 320; Java Sea, north of the eastern end of Madoera 
(lat. 6° 05’ 00’ S., long. 114° 07’ 00’’ E.); 82 meters; fine gray mud; February 23, 
1900 [A. H. Clark, 1912, 1918] (8, U.S.N.M., E. 401; Amsterdam Mus.). Pl. 39, 
fig. 110. 

Siboga station 318; northeast of Madoera (lat. 6° 36’ 30’’ S., long. 114° 55’ 30’ 
E.); 88 meters; fine yellowish gray mud; February 22, 1900 (5, U.S.N.M., E. 470). 

Remarks.—This species has not been found since the original specimens were 
collected by the Dutch steamer Siboga in 1900. 
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COMATULA MICRASTER A. H. Clark 
Plate 41, Figures 112, 113, 115-124 


[See also vol. 1, pt. 1, fig. 39 (syzygy), p. 75; pt. 2, figs. 15, 16 (centrodorsal and radials), p. 15; 
fig. 265 (arm and pinnules), p. 207; figs. 410, 411 (pinnule tip), p. 255; figs. 626-628 (comb), 
p. 319; fig. 693 (disk), p. 341] 


Comatula micraster A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 143 (description; 
Andaman Is., 60 fathoms); Memoirs Australian Mus., vol. 4, 1911, p. 742 (10-armed species 
related to C. etheridgei); p. 745 (never more than 10 arms); Crinoids of the Indian Ocean, 
1912, p. 81 (synonymy; detailed description; localities) ; fig. 2, p. 82; p. 315 (additional locali- 
ties); Unstalked Crinoids of the Siboga Exped., 1918, p. 271 (listed); Smiths. Miscell. Coll., 
vol. 72, No. 7, 1921, pl. 1, fig. 12 (disk). 

Comatula (Comatula) micraster A. H. CLark, Unstalked Crinoids of the Siboga Exped., 1918, p. 27 
(in key; range; references; station 33). 


Diagnostic features.—The absence of cirri and the small size, the arms not 
exceeding 65 mm. in length, readily distinguish this species from all the others in 
the genus. 

Description —The centrodorsal is rounded pentagonal, with its dorsal surface 
sunken to the level of the dorsal surface of the radials, or only very slightly above it. 

Cirri absent. 

The radials are short, trapezoidal, four or five times as broad as long. The 
elements of the IBr series are united by syzygy (pseudosyzygy) forming a unit 
which is about twice as broad as long. The IBr, are almost entirely, or quite, united 
laterally. The IBr, (axillaries) are free laterally. 

The 10 arms are from 50 to 65 mm. long, and with the pinnules resemble those 
of C. pectinata. 

The color in alcohol is white or light purple. 

Notes.—The difference in the length of the anterior and posterior arms is often 
very great. In some specimens® only 4 of the 10 arms are provided with ambulacral 
grooves. 

The specimen from Investigator station 387 has the arms about 45 mm. long. 
There are 2 cirri still remaining on the centrodorsal, which is much reduced. 

The specimen from the Danish expedition to the Kei Islands station 83 is very 
small. One of the two from station 82 has the arms up to 35 mm. long; the centro- 
dorsal is not quite sunken to the level of the radial pentagon, and shows a few obsolete 
cirrus sockets. The other specimen from station 82 is smaller, and the basal segments 
of 5 more or less developed cirri are attached to the centrodorsal. 

The specimen from Siboga station 33 is typical. 

Localities—Investigator station 252; west of South Andaman Island (lat. 11° 
50’ 30’’ N., long. 92° 53’ 00’’ E.); 110 meters; stones; April 10, 1899 [A. H. Clark, 
1909, 1912] (45 U.S.N.M., 34935, 34989, 36194, 36245; 1. M.). PI. 41, figs. 112, 113, 
115-124. 

Investigator station 239; west of South Andaman Island (lat. 11° 49’ 30’’ N., 
long. 92° 55’ 00’’ E.); 100 meters; sand and stones; April 14, 1898 [A. H. Clark, 1912] 
(6, U.S.N.M., 34949; I. M.). 


6 See vol. 1, pt. 2, fig. 693, p. 341. 
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Investigator station 387; off Cape Negrais, Burma, southwest of the mouths of 
the Irrawaddy River (lat. 15° 25’ 00’ N., long. 93° 45’ 00’’ E.); 73-89 meters; 
sand and coral; November 16, 1909 [A. H. Clark, 1912] (1, U.S.N.M., 34639). 

Investigator; two miles off Great West Torres Island, Mergui archipelago [A. H. 
Clark, 1912] (3, U.S.N.M., 34938; I. M.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 83; off western 
Java (lat. 6° 42’ S., long. 105° 17’ E.); 45 meters; sandy mud; July 30, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Sunda Strait, be- 
tween Java and Sumatra (lat. 6° 38’ S., long. 105° 21’ E.); 35 meters; sandy mud; 
July 30, 1922 (2). 

Siboga station 33; Bay of Pidjot, Lombok; down to 22 meters; mud, coral, and 
coral sand; March 24-26, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Geographical range-—From the Gulf of Martaban and the Andaman Islands 
southward and southeastward to Lombok in the Lesser Sunda Islands. 

Bathymetrical range-—From 22 to 109 meters; the average of 4 records is 79 


meters. 
Genus COMACTINIA A. H. Clark 


Comatula (part) J. MiituER, Monatsber. d. k. preuss. Akad. d. Wiss., April, 1840, p. 93, and following 
authors. 

Alecto (part) J. Miituer, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 183, and following 
authors. 

Comatula (Alecto) J. Mittuer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847 (1849), p. 250. 

Antedon (part) VeRRILL, Proc. Boston Soc. Nat. Hist., 1866, p. 339, and following authors. 

Actinometra (part) P. H. Carpenter, Bull. Mus. Comp. Zodél., vol. 9, No. 4, 1881, p. 155, and 
following authors. 

Actinomedra Von GrarrF, Bull. Mus. Comp. Zo6l., vol. 11, No. 7, 1883, p. 182. 

Comaster (part) A. H. Cuarx, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686. 

Phanogenia (part) A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124. 


Comactinia A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 498 (type Alecto echinoptera J. 
Miller, 1841); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 175 (referred to the Comactiniinae) ; 
Proc. U. 8S. Nat. Mus., vol. 40, 1911, p. 10 (represents in the West Indies the East Indian 
Comatula); p. 652 (no infrabasals in the young); Mem. Australian Mus., vol. 4, 1911, p. 739 
(represents the East Indian Comatula in the Caribbean Sea); p. 741 (closely related to Com- 
atula); Proc. U. 8. Nat. Mus., vol. 43, 1912, p. 389 (discussion of affinities and relationships; 
closely allied to Comatula and Cominia which it represents in the West Indies) ; Crinoids of the 
Indian Ocean, 1912, p. 13 (corresponds to the East Indian Comatula); Internat. Revue der 
gesamt. Hydrobiol. u. Hydrogr., 1914, pp. 4 et seq. (represents in the Atlantic Comatula of 
of the Indo-Pacific; range and its significance); Beitrige zur Kenntnis der Meeresfauna West- 
afrikas, Echinod. II, Crinoidea, 1914, p. 309 (Caribbean; corresponds to the East Indian 
Cominia and Comatula; connects the Caribbean Sea directly with the southwestern Indian 
Ocean); Journ. Washington Acad. Sci., vol. 5, No. 1, 1915, p. 8 (mostly closely related to the 
Australian Comatulella; does not occur on the eastern shores of the Atlantic); Die Crinoiden 
der Antarktis, 1915, p. 181 (range; represented in the Indo-Pacific by Comatula); American 
Naturalist, vol. 49, 1915, p. 525 (bathymetrical range) ; p. 539 (asymmetry); Unstalked Crinoids 
of the Stboga Exped., 1918, p. 24 (in key; range); Journ. Washington Acad. Sci., vol. 9, 1919, 
No. 5, p. 136 (disk compared with that of Holopus); Univ. Iowa, Studies in Nat. Hist., vol. 9, 
No. 5, 1921, p. 12 (confined to the West Indies); p. 15 (in key); p. 21 (plant-like interrelation- 
ships of the included forms). 


Comactinia (Actinometra) Gotprina, Review of the Crinoidea Flexibilia, 1921, p. 3. 
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Diagnosis.—A genus of Comactiniinae including species in which there are only 
exceptionally more than XX cirri composed of not more than 25 segments of which 
none beyond the first, or first and second, are broader than long. The 10 arms may 
be short and stout, greatly elongated and becoming extremely attenuated distally, or 
very stout basally with the distal portion much prolonged and attenuated. The 
elements of the IBr series and first 2 brachials are short and broad, and are in lateral 
contact with their neighbors on either side. The ossicles in these 2 pairs are united 
by synarthry, the line of union appearing externally as 2 very narrow triangles con- 
verging to a common apex in the middorsal line. The segments of the genital pin- 
nules are short and broad, usually much broader than long in the basal half of the 
pinnules, and more or less produced or carinate distally. There are no carinate 
processes on the basal segments of the oral pinnules. 

Geographical range-—From Cape Lookout, N. C., southward throughout the 
Caribbean Sea and as far as Rio de Janeiro, Brazil. 

Bathymetrical range-—From the shore line down to 508 meters. 

Thermal range.—From 8.22° C. to 26.17° C. 

Remarks —In common with all other Atlantic comasterid genera when compared 
with their Indo-Pacific representatives, the genus Comactinia represents a more 
generalized type than Comatula, the genus to which apparently it is most closely allied. 

While plainly evident, the features characteristic of the subfamily Comactiniinae 
are less strongly marked in Comactinia than in the other genera of the subfamily. 
The presence of synarthries between the elements of the IBr series and first two 
brachials give certain forms of the species of Comactinia very much the same general 
appearance as certain species of Comissia, though their true relationship is at once 
made clear by a glance at the highly characteristic cirri. 

In the bewildering diversity of arm structure, apparently in response to local 
and restricted environmental conditions, the single species of this genus exceeds all 
other crinoids. The forms in which this diversity is manifested are the same as those 
seen in the more variable species of Comatula, especially in C. pectinata, but in Comac- 
tinia they are carried to greater extremes, probably in correlation with its much 
greater thermal and bathymetric range. 


COMACTINIA ECHINOPTERA (J. Miiller) 
Plate 42, Figures 125-128; Plate 43, Figures 129, 130; Plate 44, Figures 131-135 


{See also vol. 1, pt. 1, fig. 76 (lateral view), p. 129; figs. 241, 242 (ventral view of centrodorsal), p. 
249; fig. 328 (cirrus), p. 281; figs. 408, 411, 412 (pentacrinoids), p. 317; fig. 421 (basal ray), p 
321; figs. 457, 458 (dorsal view of radial pentagon), p. 355; pl. 4, fig. 548 (orals); pt. 2, figs. 19, 
20, 23, 24 (centrodorsal and radials), p. 15; figs. 412, 413 (pinnule tip), p. 255; figs. 632-634 
(comb), p. 323; figs. 691, 692 (disk), p. 341; figs. 702-709 (disk of young), p. 341; fig. 941 (penta- 
crinoid), p. 549; pl. 1, figs. 963, 964 (centrodorsal and radials); pl. 8, fig. 1019 (analysis of arm 
division); pl. 17, fig. 1072 (comb)] 


Comatula echinoptera J. MiitteR, Monatsber. d. k. preuss. Akad. d. Wiss., April, 1840, p. 93 (inter- 
syzygial interval); Archiv f. Naturgesch., 1840, vol. 1, p. 311 (intersyzygial interval) —Bronn, 
Die Klassen und Ordnungen der Strahlenthiere, II, Actinozoa, 1860, pl. 26, fig. 12 (caleareous 
particles from the disk) —Dusarpin and Hup®, Hist. nat. des zoophytes, Echinodérmes, 1862, 
p. 201 (synonymy; description)—P. H. Carpenter, Trans. Linn. Soe. (Zool.), ser. 2, vol. 2, 
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1879, p. 27 (systematic position); p. 28 (marked comb on the oral pinnules)—HartLavs, 
Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 106 (Carpenter writes him that this is 
identical with the 10-armed variety of Actinometra pulchella). 

Alecto echinoptera J. Mitturr, Archiv f. Naturgesch., 1841, vol. 1, p. 143 (description; locality 
unknown); Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 183 (same) ; Abhandl. d. k. preuss. 
Akad. d. Wiss., 1841 (1843), p. 220 (description; carination of lower pinnules).—Carus, Icones 
Zootomicae, vol. 5, 1857, fig. 12 (spicules) —A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 34, 
1908, p. 450 (probably, as said by Carpenter, from the West Indies) ; vol. 36, 1909, p. 498 (type 
of Comactinia); vol. 43, 1912, p. 383 (=Comactinia echinoptera). 

Alecto echinophora J. Mituter, Abhandl. d. k. preuss. Akad. d. Wiss., 1841 (1848), p. 224 (papillae 
of the disk). 

Comatula (Alecto) echinoptera J. Mixer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847 (1849), p. 
250 (redescribed). 

Comatula, sp. A. AGass1z, Contrib. Nat. Hist. U. S., vol. 5, 1864, p. 79, line 11 (Charleston, S. C.; 
pentacrinoids growing on the cirri)—E. C. and A. Acassiz, Seaside Studies in Nat. Hist., 
1865 [2d edition 1871], p. 121 (Charleston; quite abundant along the shores of South Caro- 
lina); p. 122 (description of adults and pentacrinoids) ; figs. 153 (adult), 154 (pentacrinoids on 
a portion of a cirrus), p. 122. 

Alecto meridionalis (L. Agassiz, MS.) E. C. and A. Acassiz, Seaside Studies in Nat. Hist., 1865 
[2d edition, 1871], p. 121 (Charleston; quite abundant along the shores of South Carolina); p. 
122 (description of adults and pentacrinoids); figs. 153 (adult), 154 (pentacrinoids on a por- 
tion of a cirrus), p. 122—HanrtLtaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, p. 423 
(history) . 

Antedon meridionalis VERRILL, Proc. Boston Soc. Nat. Hist., 1866, p. 339 (possibly identical with 
Alectro dentata Say).—Pourtatés, Bull. Mus. Comp. Zodl., vol. 1, No. 11, 1869, p. 355 (west 
of Tortugas, 35 fathoms; off French reef, 45 fathoms; South Carolina; purple or yellow, or 
both mixed); vol. 5, No. 9, 1878, p. 214 (Blake stations 32 and 45; Charleston; Cape Frio, 
Brazil). —P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 20 (characters, 
as described by Pourtalés)—Ratupun, Trans. Conn. Acad. Sci., vol. 5, 1879, p. 157 (range).— 
P. H. Carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 1881, p. 156 (should read Actino- 
metra meridionalis); p. 161 (sense organs); p. 162 (dimorphism of arms); p. 164 (description of 
pentacrinoids; characters of the young).—BeE.LL, Proc. Zool. Soc. London, 1882, p. 533 
(listed).—P. H. Carpenter, Proc. Zool Soc. London, 1882 (1883), p. 746 (belongs to Actino- 
metra). 

Comatula holmesi Pourraés, Bull. Mus. Comp. Zo6l., vol. 1, No. 11, 1869, p. 355 (nomen nudum). 

Comatula meridionalis P. H. Carpenter, Trans. Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, p. 20 (has 
an excentric mouth and no comb on the oral pinnules); p. 27 (systematic position); Proc. 
Roy. Soe., vol. 28, 1879, p. 394. 

Actinometra meridionalis P. H. Carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 4, 1881, p. 155 
(p. 5 of separate) (specimens of varietal forms sent to Edinburgh and Copenhagen museums 
as Antedon [Coccometra] hageniz); p. 156 (at least four distinct types included under this name; 
discussion) —Lupwie, Mém. Acad. Sci. Bruxelles, vol. 44, 1882, p. 6—P. H. CarrentEr, 
Proc. Zool. Soc. London, 1882 (1883), pp. 748, et seq. (discussion of Bell’s method of formula- 
tion and corrected formula)—von Grarr, Bull. Mus. Comp. Zodél., vol. 11, No. 7, 1883, p. 
129 (off St. Lucia; off French reef; off Martinique; myzostomes) ; Challenger Reports, Zoology, 
vol. 10, pt. 27, 1884, pp. 14, 15, 16, 19 (off Barbados; 25° 33’ N., 84° 21’ W.; myzostomes) ; 
p. 38 (Blake station 203); p. 45 (Blake station 203; Investigator, off St. Lucia); p. 51 (west of 
Tortugas, U. S. Coast Survey, 100 fathoms; Blake stations 45, 249); p. 52 (Caribbean Sea); p. 
54 (off French reef); p. 58 (west of Tortugas).—P. H. Carpenter, Quart. Journ. Microsc. 
Sei., vol. 27, 1887, p. 386 (Bahia, Brazil; no trace of sacculi)—A. Aaassiz, Bull. Mus. Comp. 
Zo6l., vol. 15 [reprinted as ‘‘Three Cruises of the Blake,’’ vol. 2], 1888, p. 117, fig. 406 (penta- 
crinoids); p. 127 (myzostomes).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 
60, 1888, p, 301 (Bahia, 7-20 fathoms; South Carolina; west of Tortugas and off French reef 
in Florida Strait, 35-45 fathoms; Caribbean Sea, abundant between 50 and 262 fathoms; off 
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Cape Frio, Brazil, 35-45 fathoms); pl. 4, figs. 4, a-c; pl. 56, figs. 1, 2—Braun, Centralbl. f. 
Bakteriol. u. Parasitenkunde, vol. 3, 1888, pp. 185, 186 (myzostomes).—Watruer, Hinleitung 
in die Geologie als historisches Wiss., 1894, p. 298—Sprincer, Mem. Mus. Comp. Zodl., vol. 
25, 1901, No. 1, p. 34 (early stages in relation to Uintacrinus); p. 51 (comparison with Uinta- 
crinus); p. 56 (pentacrinoids)—H. L. Cuarx, Bull. U. S. Fish. Comm., vol. 20 (for 1900), 
1902, pt. 2, p. 235 (in key; Fish Hawk stations 60638, 6066) —McCuixenpon, Bull. American 
Mus. Nat. Hist., vol. 22, 1906, p. 120 (myzostomes)—Hamann, Bronns Klassen und Ordnun- 
gen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1584 (listed) —Harruaus, Mem. Mus. Comp. 
Zo0l., vol. 27, No. 4, 1912, pp. 280, 281, 413 (=echinoptera); p. 419 (Miiller’s echinoptera, in 
Hartlaub’s opinion, identical with this predominant form in the Blake collection); p. 421 
(myzostomes); p. 422 (discussion).—A. H. Cruark, Smiths. Miscell. Coll., vol. 61, No. 15, 
1913, p. 76 (B. M., MS=Comactinia echinoptera+C. meridionalis). 

Actinometra echinoptera P. H. CARPENTER, Bull. Mus. Comp. Zoél., vol. 9, No. 4, 1881, p. 156 [p. 6 of 
separate] (specific validity)—Brtuu, Proc. Zool. Soc. London, 1882, p. 533 (listed); p. 535 
(specific formula).—P. H. Carpenter, Proc. Zool. Soc. London, 1882 (1883), pp. 744 et seq. 
(discussion of Bell’s method of formulation, and corrected formula) ; Challenger Reports, Zoology, 
vol. 26, pt. 60, 1888, pp. 300, 302 (possible identity with meridionalis) —Bruu, Proc. Zool. Soc. 
London, 1894, p. 402 (habitat unknown; comparison with Act. [Comissia] peregrina——HAMANN, 
Bronns Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1584 (listed) —Hart- 
LAauB, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, p. 280 (listed); p. 281 (this species and 
Antedon (Crinometra] brevipinna comprise the bulk of the Blake collection; no species so variable 
in its characters as this); p. 413 (listed); pp. 415-471 (synonymy; detailed account); p. 416 
(?loc. [type]); p. 418 (locality unknown); p. 425, fig. 12. 

Actinomedra meridionalis von Gra¥r, Bull. Mus. Comp. Zoél., vol. 11, No. 7, 1883, p. 132 (my- 
zostomes). 

Actinometra meridionalis var. quadrata (P. H. Carpenter, MS.) von Grarr, Bull. Mus. Comp. Zoél., 
vol. 11, No. 7, 1883, p. 127 (nomen nudum; myzostomes).—von Grarr, Challenger Reports, 
Zoology, vol. 10, pt. 27, 1884, pp. 20, 39 (Blake stations 203 and 278; myzostomes).—Hart- 
tauB, Mem. Mus. Comp. Zoél., vol. 27, No. 4, 1912, p. 421 (same as preceding). 

Actinometra meridionalis var. carinata (part) (P. H. Carpenter, MS.) von Grarr, Bull. Mus. Comp. 
Zoél., vol. 11, No. 7, 1883, pp. 130, 131, (off Cape Frio, Brazil)—von Grarr, Challenger Re- 
ports, Zoology, vol. 10, pt. 27, 1884, pp. 15, 16, 19 (same).—Braun, Centralbl. f. Bakteriol. u. 
Parasitenkunde, vol. 3, 1888, pp. 186, 210 (same). 

Actinometra, sp. VON GraFr, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, p. 41 (closely allied 
to, if not identical with, Act. meridionalis; myzostomes; near Barbados). 

Actinometra blakei (P. H. Carpenter, MS.) von Grarr, Challenger Reports, Zoology, vol. 10, pt. 27, 
1884, p. 19 (myzostomes) ; p. 39 (Blake station 172); p. 46 (Blake stations 39, 203) —Hanrruaus, 
Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, pp. 280, 413 (listed); p. 420 (history); p. 421 
(Blake stations 39, 172; myzostomes); pp. 471-473 (but not the specimen described from 
station 171 [figured on pl. 13, fig. 9] which is Nemaster iowensis). 

Actinometra brasiliensis P. H. Carpentrr, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 302 
(Bahia, 7-20 fathoms; off Cape Frio, 35-45 fathoms); pl. 4, fig. 4. 

Actinometra rubiginosa (not Antedon rubiginosa Pourtalés, 1869) H. L. Cuarx, Bull. U. S. Fish 
Comm., vol. 20 (for 1900), 1902, pt. 2, p. 235 (in key; Fish Hawk stations 6088, 6090). 

Comaster echinoptera A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster meridionalis A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia echinoptera A. H. Cuark, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia meridionalis A. H. Cuark, Proc. U.S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comactinia echinoptera A. H. Cuarx, Vidensk. Medd. fra den naturbist. Forening i Kébenhayn, 
1909, p. 149 (occasionally possesses very long and greatly attenuated arms like Comatula 
pectinala); p. 150 (compared with Cominia [Comatulides] decameros); Proc. U. S. Nat. Mus., 
vol. 43, 1912, p. 383 (= Alecto echinoptera J. Miiller, 1841); p. 389 (discussion, and comparison 
with Neocomatella alata [i. e., pulchella}); p. 390 (belongs to the Comactiniinae); Crinoids of the 
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Indian Ocean, 1912, p. 30 (=Comatula [Alecto] echinoptera J. Miller, 1849); Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 11 (22° S., 40° W., 35-40 fathoms; Barbados; characters). — 
Harrmeyer, Mitt. Zool. Mus. Berlin, vol. 8, Heft 2, 1916, p. 234 (?loc.; type of Miiller is Cat. 
No. 1047).—H. L. Cuarx, Univ. Iowa, Bull. Lab. Nat. Hist., vol. 7, No. 5, 1918, p. 8 (Bahama 
Exped. stations 2, 4, 5, 7, 9, 10, 11, 18)—A. H. Cuarx, Univ. Iowa, Studies in Nat. Hist., 
vol. 9, No. 5, 1921, pp. 9-11 (occurrence at Barbados); p. 21 (plantlike interrelationships of the 
varieties) ; Smiths. Miscell. Coll., vol. 72, No. 7, 1921, pl. 3, fig. 33 (proportions of the cirri). 

Comactinia meridionalis A. H. Cuark, Vidensk. Medd. fra den naturhist. Forening i K¢benhavn, 
1909, p. 150 (compared with Cominia decameros); Proc. U. S. Nat. Mus., vol. 38, 1910, p. 331, 
footnote (pentacrinoids possess 5 interradials); Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 18 
(pentacrinoids resemble those of Comanthus wahlbergiz); Fauna Siidwest-Australiens, vol. 3, 
Lief. 13, 1911, p. 449 (short arms due to comparatively cold habitat); Mem. Australian Mus., 
vol. 4, 1911, p. 788 (young specimens with pentacrinoids on cirri recorded); Proc. U. S. Nat. 
Mus., vol. 43, 1912, p. 389 (French reef); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 11 
(published references to specimens in the British Museum; Bahia, 7-20 fathoms; 18° 50’ S., 
38° 47’ W., 30-34 fathoms; Gulf Stream, 100 fathoms; characters of the specimens).—SPRINGER, 
Crinoidea Flexibilia, 1920, pp. 79, 80, 83 (Yucatan; description of pentacrinoids); pl. B, figs. 
1-10; pl. C, figs. la-7 (pentacrinoids) —MortrEnsen, Studies in the Development of Crinoids, 
1920, p. 72 (pentacrinoid compared with that of other species) —A. H. Cuarx, Univ. Iowa, 
Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 8 (obtained by the Barbados-Antigua expedi- 
tion); pp. 9-11 (occurrence at Barbados); p. 25 (stations 9, 11, 14, 51, 67, 78, 85, 96; Barbados) ; 
pp. 27, 28 (listed). 

Actinometra echinoptera var. echinoptera HartLAUB, Mem. Mus. Comp. Zo6l., vol. 27, No. 4, 1912, 
p. 424 (West Indies [type]; Barbados, in Kiel Mus.; French reef; discussion). 

Actinometra echinoptera var. meridionalis (part) Harrtaus, Mem. Mus. Comp. Zoél., vol. 27, 
No. 4, 1912, p. 416 (Bibb, March 21 and April 3, 1869; French reef; off Cape Frio; off Char- 
lotte Harbor; Blake stations 156, 177, ?155); p. 417 (Blake stations 203, 231, 247, 249, 272, 
278, 297; Kiel Mus., Barbados, Capt. von Werner, 1872; Blake stations 30, 1880; ?loc., Bache; 
Kingsmill Is., 13 fathoms; Hong Kong); p. 418 (French reef; Charlotte Harbor; Montserrat; 
Dominica; Martinique; St. Vincent; Grenada; Barbados; 21° 26’ 30’’ N., 86° 28’ 40’’ W.; 
Cape Frio; Kingsmill Is.; Hong Kong; 138-278 fathoms); pp. 426-430 (detailed description; 
localities); p. 429 (characters of the pentacrinoids); pl. 16, figs. 2-5. 

Actinometra echinoptera var. meridionalis-carinata (part) Harrtaus, Mem. Mus. Comp. Zoél., 
vol. 27, No. 4, 1912, p. 416 (Bibb, 1868; west of Tortugas; Blake stations 155, 156); p. 417 
(Blake stations 45, 231, 286; 25° 33’ N., 84° 21’ W.; ?loc.); p. 418 (?St. Vincent; west of Tor- 
tugas; Montserrat; Barbados; 25° 33’ N., 84° 21’ W.; 7-101 fathoms); p. 435 (description) ; 
pl. 16, fig. 9. 

Actinometra echinoptera var. meridionalis-rubiginosa (part) Hartuaus, Mem. Mus. Comp. Zoél., 
vol. 27, No. 4, 1912, p. 416. (Florida; Blake station 127); p. 418 (Florida; Sta. Cruz); p. 438 
(detailed account); pl. 17, fig. 6 (Montserrat). 

Actinometra echinoptera var. meridionalis-valida Hartuaus, Mem. Mus. Comp. Zoél., vol. 27, 
No. 4, 1912, p. 416 (St. Lucia, 278 fathoms; Blake station 157); p. 417 (Blake station 246; 
tloc.); p. 418 (Montserrat, Grenada, Barbados, St. Lucia; 120-163 fathoms); pl. 16, figs. 10-13; 
pl. 17, fig. 3. 

Actinometra echinoptera var. pulchella (part) Hartuaus, Mem. Mus. Comp. Zo6l., vol. 27, No. 4, 
1912, p. 440 (Blake stations 277 [at least 1], 298); p. 441 (Blake station 269 [1]); p. 442 (Blake 
station 156; 23° 32’ N., 88° 05’ W., 95 fathoms); p. 443 (25° 33’ N., 84° 21’ W., 101 fathoms). 

Actinometra echinoptera var. valida Hartuaus, Mem. Mus. Comp. Zoél., vol. 27, No. 4, 1912, 
p. 416 (Blake stations 219, 157, 7171); p. 417 (Blake stations 241, 277; Hassler, Barbados, 100 
fathoms; ?loc.); p. 418 (Montserrat, Carriacou, ?Guadeloupe, St. Lucia, Barbados; 76-183 
fathoms) ; pp. 430-431 (detailed description; Barbados, 106 fathoms; Dominica or Guadeloupe; 
223° 52’ N., 88° W., or 25° N., 84’ W.; Montserrat, 120 fathoms); p. 431, figs. 13, a, b; pl. 16, 
figs. 7, 8; pl. 17, fig. 10. 
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Actinometra echinoptera var. valida-meridionalis Hartitaus, Mem. Mus. Comp. Zoél., vol. 27, 
No. 4, 1912, p. 417 (Blake station 272). 

Actinometra echinoptera var. rubiginosa (part) Harrtaus, Mem. Mus. Comp. Zoél., vol. 27, No. 4, 
1912, p. 436; pl. 17, fig. 13 (Blake station 157). 

Actinometra echinoptera var. pulchella (part) HartLaus, Mem. Mus. Comp. Zo6l., vol. 27, No. 4, 
1912, p. 442 (last record on page; 23° 32’ N., 88° 05’ W.). 

Comactinia (Actinometra) meridionalis GoupRiNG, Review of the Crinoidea Flexibilia, 1921, p. 3. 


Diagnostic features —The cirri, which are relatively short, rather stout, strongly 
curved, and composed of 8-12 segments, of which the distal, which are shorter than 
the proximal, are somewhat longer than broad, or at least no broader than long, and 
are entirely without dorsal spines or other processes and only slightly compressed 
laterally, distinguish this species at once from all the other Atlantic species of Comas- 
teridae. The mouth is marginal and the anal cone usually occupies the center of the 
disk. The arms in adults vary from 40 to 150 mm. in length. They may be short 
and robust, exceedingly slender and elongated, or very robust proximally, increasing 
in width from the first to about the fourteenth brachial and thence gradually tapering 
and becoming greatly attenuated distally. In large and well-developed individuals 
the exceedingly strong dorsal processes on the segments of the lower and middle pin- 
nules are very characteristic, making detached arms very easy to determine. 

As a general rule the size increases proportionately with the depth, the smallest 
examples being those taken along the shores and the largest those from about 200 
meters or over. 

A specimen from Charleston has the arms about 45 mm. long and the cirri XXVI, 
12, about 10 mm. long, arranged in one and a partial second row on a discoidal centro- 
dorsal, of which the bare dorsal pole is 3 mm. in diameter. 

In some others from off Habana in deep water the arms are 150 mm. long, stout 
basally but becoming very slender distally, instead of being robust throughout as in 
that from Charleston, and the cirri are XV—XX, 8-12, from 10 to 12 mm. long, the 
discoidal centrodorsal having a dorsal pole 4 mm. in diameter. 

Description.—The centrodorsal is large, discoidal, with the bare polar area large, 
4 or 5 mm. in diameter, flat or with a broad shallow central pit. 

The cirri are XV—XX, 9-12 (usually 11), short and rather stout, from 10 to 12 
mm. in length. The first segment is short, the second is usually about as long as 
broad, and the third and fourth are from half again to twice as long as broad. The 
following segments decrease gradually in length, the seventh and following being about 
as long as broad, or very slightly longer than broad. The antepenultimate segment is 
slightly longer, and the penultimate slightly shorter, than the segment preceding the 
former. The third and fourth segments are slightly constricted centrally. The 
cirri are smooth dorsally, the segments being without dorsal processes or overlapping 
ends. The opposing spine is small, erect, median in position. The terminal claw is 
about as long as the antepenultimate segment (considerably longer than the penulti- 
mate), and is stout and strongly curved basally, but becoming slender and nearly 
straight distally. The cirri are slightly compressed in the distal half. 

The ends of the basal rays are visible in the interradial angles of the calyx, 
though they are not prominent. 
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The radials are concealed by the centrodorsal. The IBr, are very short and 
bandlike, and are closely united laterally. The IBr, (axillaries) are triangular, about 
twice as broad aslong. The IBr series and the first 2 brachials are in lateral contact, 
though the latter are not laterally flattened. 

The 10 arms are 150 mm. in length. The first brachials are short and slightly 
wedge-shaped. The second brachials are rather larger and irregularly quadrate. 
The first syzygial pair (composed of brachials 3 + 4) is somewhat longer inwardly than 
outwardly and about twice as broad as the interior length. The next 3 brachials 
are approximately oblong, or somewhat wedge-shaped, nearly three times as broad as 
long, those following becoming triangular, about as long as broad after the middle of 
the arm, and at the extreme tip very obliquely wedge-shaped and about as long as 
broad or somewhat longer. After the eighth the distal ends of the brachials are some- 
what enlarged and overlap distally, though never to any great extent. There is a 
gradual increase in the width of the arms from the base to about the fifteenth— 
twentieth brachials, after which the arms taper away very gradually to a slender and 
delicate tip. 

Syzygies occur between brachials 3+4, again from between brachials 9+10 to 
between brachials 12+13 (usually between brachials 11+12), and from between 
brachials 14+15 to between brachials 18+ 19, and distally at intervals of usually 5 
muscular articulations. 

The mouth is interradial, and the anal tube is central. The anal area usually 
bears a few scattered small calcareous concretions; sometimes it is more or less 
covered with rather large concretions. 

P, is 15 mm. long, moderately stout basally, but becoming very slender after the 
basal third. It is composed of about 40 segments, which at first are broad with the 
corners cut away, but become about as long as broad after the tenth. The terminal 
comb is short, with only 7 teeth which are rounded-oblong and low, not so high as the 
width of the sezments which bear them, and have their ends truncated. P, is 12 mm. 
long, resembling P,, but not quite so stout basally. P3 is about 11 mm. long, and P, 
is about 10 mm. long; these pinnules resemble P2 and have similar combs. P,; and 
the following pinnules are 10 mm. long, about as stout basally as those preceding but 
tapering much more gradually and not so slender distally, and without terminal 
combs. After the proximal third of the arm the pinnules gradually become more 
slender, though the distal pinnules are little, if any, longer than the genital pinnules. 
In the proximal third of the arm the pinnule segments develop strongly produced 
dorsal ends, this production being in the form of a rounded triangle with the apex 
central in regard to the joint surface in the basal portion, but gradually becoming 
distal in the outer part. The distal profile of the pinnules, therefore, is very strongly 
serrate, while the proximal profile is practically straight. In the first 4 pinnules this 
affects only the stouter basal portion, but in the genital pinnules it is marked for 
almost the entire length, though most so in the basal portion. Distally the relative 
proportion of the pinnule affected becomes progressively less and less, and it is not 
noticeable at all in the slender distal pinnules, though it may persist as a slight carina- 
tion of the second and third pinnule segments to somewhat beyond the middle 
of the arm. 
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The color in alcohol is white. 

Notes —The preceding description is based upon specimens at hand from Alba- 
tross stations 2159 (10), 2160 (5), 2163 (3), 2166 (4), 2169 (1), 2320 (3), 2323 (9), 
2326 (6), 2327 (11), 2329 (1), 2331 (5), 2335 (2), 2337 (1), 2338 (1), 2342 (2), from 
Fish Hawk station 6063 (4), and from Albatross material dredged ‘‘off Havana” (9). 

These specimens correspond to those which were distinguished by Hartlaub as 
var. valida. To this variety which, according to him, is distinguished from var. 
echinoptera and var. meridionalis especially by its size, its color, and its massive struc- 
ture, he assigned only a small number from among the specimens examined by him. 

He believed this variety to be the same as the new species Actinometra blakei, 
which Carpenter had intended to describe. 

In its appearance it is wholly different from most of the specimens of var. 
meridionalis, so that it gives the general impression of being a quite different species. 
But a closer study shows a very marked agreement in most features, and furthermore 
the material studied by Hartlaub included several intermediate specimens which he 
distinguished as var. valida-meridionalis. 

In var. valida, as described by Hartlaub, the centrodorsal is relatively large, 
5 mm. in diameter, and always bears numerous cirri which are usually arranged in 
two marginal rows. 

The cirri are about XXV—XXX, and in their form resemble those of var. 
meridionalis. 

In the larger specimens the arms reach a length of about 200 mm. 

The elements of the IBr series and the first 2 brachials are in lateral apposition, 
and the 2 second brachials on a single post-radial series are usually in close apposition 
internally, though in a given individual there may be some exceptions to this last. 
As a result of the excessive shortening on the inner side of the arms the second 
brachials have a very characteristic form. Articular tubercles are sometimes 
developed. The proximal brachials are broad and flat. The syzygial pairs are not 
longer—indeed individual ones are even shorter—than the single brachials. The 
shape of the brachials remains the same from the eighth until far out on the arm, in 
one specimen as far as the one-hundredth brachial; they are very uniformly 
triangular. The dorsal surface of the arms is smooth from about the thirtieth brachial 
onward. The first 5 or 6 brachials are exceptionally short. 

The intersyzygial interval is usually greater than in var. meridionalis, often 5 or 6 
muscular articulations, but sometimes more. 

The relative length of the proximal pinnules is variable. Sometimes P, is almost 
as long as P, and the length of the succeeding pinnules decreases to that of the twelfth 
brachial. In other cases the pinnule of the sixth or eighth brachial is the shortest. 
The relationships of the pinnules may vary in asingle individual, as for instance in one 
from Blake station 277. Sometimes the pinnule of the sixth brachial bears a poorly 
developed comb. There is no carination of the basal pinnule segments. 

Hartlaub remarked that the distinctive features of this variety are best shown by 
2 specimens from Dominica or Guadeloupe, 4 from Blake station 277, 2 from which 
the label has been lost but which are apparently from lat. 23° 52’ N., long. 88° W., 
or from lat. 25° N., long. 84° W., and 1 from Blake station 157. 
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The color of typical specimens is white, or whitish with a tinge of brownish violet. 

Hartlaub interpreted var. valida as a more robust representative of var. 
meridionalis. 

Transitional forms.—Under the name of Actinometra echinoptera var. meridion- 
alis-valida Hartlaub described a small number of specimens which he took for young 
individuals of var. valida. They are all characterized by a white or very light color, 
and most of them also by a relatively large centrodorsal and numerous cirri. 

Among them are 4 specimens from Blake station 272. The color of the arms is 
light brownish, and they also resemble var. meridionalis in their slender arms. The 
large white centrodorsal which bears numerous cirri, the close contact of the IBr 
series, and the close approximation of the second brachials which are appressed 
against each other, are all features which indicate their affinity with var. valida. 
In 3 of them the syzygial pairs have the brevity characteristic of those of var. valida, 
while in the fourth they are formed more as in var. meridionalis. The pinnule of the 
sixth brachial has usually a short though prominent comb. 

Quite similar are 4 specimens from Blake station 157. Their color is the char- 
acteristic white of var. valida, but in other respects they agree with var. meridionalis. 
Except for the youngest, which agrees in size with the oldest example from Cape 
Frio, they show a few of the characteristic features of var. valida. The brachials 
remain triangular until far out on the arm, the IBr, are in lateral contact, and the 
second brachials of each arm pair are closely crowded against each other. 

The oldest of these 4 intermediate specimens has the size of a large specimen of 
var. meridionalis (from Martinique or Charlotte Harbor). In contrast to the other 
3 it has a relatively large centrodorsal. But it shows little, or none at all, of the close 
apposition of the second brachials. Its brachials have the uniformly triangular shape 
which is so characteristic of var. valida. 

A specimen from Grenada, in which unfortunately all the arms have been broken 
off at the base, according to Hartlaub belongs here. The centrodorsal is sharply 
pentagonal and the color is pure white. 

A specimen from which the label has been lost, although very pale, has the arm 
color characteristic of many specimens of var. meridionalis, including 2 dorsal longi- 
tudinal stripes, But in its whitish general coloration and in its relatively large 
number of cirri it exhibits features characteristic of var. valida. In their considerable 
length the syzygial pairs resemble most closely those of var. meridionalis. 

The large number of cirri is especially well shown in a much broken specimen 
from Blake station 219. 

The type specimen of echinoptera.—Miller described the type specimen of Alecto 
echinoptera in the following terms. The centrodorsal is flat, with the larger central 
portion free of cirri. The cirri are XX, 11, with the segments laterally compressed. 
The 10 arms are 108 mm. in length. At the base of the arms the brachials are feebly 
imbricated. The intersyzygial interval is from 3 to 6 muscular articulations. P, is 
somewhat larger than those succeeding. The 7 last segments of the pinnules at the 
base of the arms have long high keels on the dorsal side, which form a saw-like profile 
(that is,acomb). The hinder portion of the third segment of P; has a strong process. 
The disk is beset with individual scattered small hard cylindrical papillae (that is, 
calcareous concretions). 
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Specimens from water with a depth of 10 meters or thereabouts usually have 
more or less uniformly slender arms which are intermediate in length between those 
of very shallow (meridionalis) and of deep (valida) water. With increasing depth 
the arms gradually become stouter basally. 

The type specimen, which I have examined, thanks to the courtesy of Drs. W. 
Weltner and Robert Hartmeyer of the Berlin Museum, is of this intermediate char- 
acter (var. meridionalis-valida of Hartlaub) with the arms stouter than those of the 
most slender forms, elongate instead of short like those of littoral examples, but not 
by any means so robust as in those from deep water. It probably was captured by a 
fisherman working over a reef in a few meters of water, very likely at Barbados. 

Hartlaub wrote that this specimen shows so much resemblance to var. meridio- 
nalis that it is a question whether or not it should be considered as a different variety. 

In the first place, its light violet color is striking. In all the material examined 
by Hartlaub the only specimens of meridionalis similarly colored were one from 
Barbados in the Kiel Museum and one from French Reef. 

Hartlaub believed that in this species the different varieties are distinguished by 
characteristic coloration. Thus the var. meridionalis is a uniform light brown or 
dirty white, and the var. valida is pure white. 

Hartlaub noted that the size of the type specimen much exceeds that of the 
numerous specimens of var. meridionalis from French Reef and Cape Frio, though 
only slightly that of the single specimen from Montserrat. 

In comparison with the size of the arms the centrodorsal is relatively small. 

The cirri are XXIII, short, with the segments similar in form to those of var. 
meridionalis; the opposing spine is exceptionally feeble. 

The [Bry (axillaries) are in close lateral contact. 

The arms are somewhat narrowed at the base. The proximal portion of the arms 
has a very uneven dorsal surface. The brachials in the proximal third of the arms are 
very short, and they remain short until far out on the arm, while in var. meridionalis 
the short brachials in the proximal portion of the arms earlier pass over into the 
elongate form. 

Syzygies occur between brachials 3+4, again from between brachials 11+12 
to between brachials 14+15, and distally usually at intervals of 3 or 4 muscular 
articulations. 

As a result of the maturity of the sexual products the soft parts of the pinnules 
are strongly developed, while the calcareous ossicles are less conspicuous than usual. 
The pinnules are not essentially different from those of var. meridionalis. The comb 
on the oral pinnules is very poorly developed, and does not occur beyond Py. P, is 
markedly longer than Py. 

According to Hartlaub the special features of this specimen are the color, the 
relatively small size of the centrodorsal and the cirri, the crowding of the IBr, (axil- 
laries), and the shortness of the middle brachials. Hartlaub treated it as distinct 
from var. meridionalis and var. valida chiefly because in its general appearance it 
does not agree with either. 

Description of the brachypoda form.—The calyx, cirri and arm bases in their 
general proportions are as in the preceding form. But the cirri are fewer, with 
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fewer segments, XIII-XVI, 8-10, and short, 7 or 8 mm. in length; the arms are much 
elongated and slender, with proportionately longer brachials, and without the broad- 
ening of the proximal portion, reaching 150 mm. in length; the intersyzygial interval 
is from 3 to 6 (usually 3 or 4) muscular articulations; and the segments of the oral and 
genital pinnules are rather strongly carinate. Although this carination is not so 
excessive as it is in the preceding form, it is very noticeable. It is most marked on 
the second segment, becomes gradually less and less marked distally, and disappears 
at about the middle of the pinnule. The carinate processes are surmounted by a 
tuft of fine spines. 

The color in alcohol is flesh color; or yellow with, in the proximal fourth of the 
arm, a broad lateral line, in the distal three-fourths a zigzag mediodorsal line, of 
purplish gray; or yellow; or brownish. 

This form bears a strong superficial similarity to the species of the genus Antedon, 
especially to A. petasus. 

Specimens of this type were examined from Albatross stations 2167 (8), 2330 
(13), 2333 (8), from Grampus station 5104 (1), and from Bibb station 143P. 

Description of the meridionalis form.—The centrodorsal is discoidal, moderate in 
size, thin to moderately thick, with the flat polar area about 3 mm. in diameter and 
usually slightly pitted. The cirri are arranged in from 1 to 2 closely crowded irregu- 
lar marginal rows. 

The cirri are XX—X XVII, 11-12 (usually 12), from 7 mm. to 9 mm. long. The 
first 2 segments are about twice as broad as long, the third and fourth are from one- 
third again as long as broad to somewhat over half again as long as broad, usually 
nearer the latter, and the succeeding segments decrease very gradually in length, 
those after the sixth being approximately equal, usually about one-third again as 
long as broad, though sometimes but little longer than broad. The antepenultimate 
segment is somewhat longer than that preceding, and is oblong in lateral view. The 
penultimate segment is shorter than that preceding the antepenultimate, slightly 
broader than long or about as long as broad. There are no dorsal spines or other 
processes. The opposing spine is very small and delicate, median and erect. The 
terminal claw is about as long as the antepenultimate segment, and is moderately 
stout and rather strongly curved. The segments after the second are slightly or 
moderately constricted centrally so that the articulations are more or less prominent, 
this feature becoming gradually less marked distally. 

The ends of the basal rays are visible as small tubercles in the interradial angles 
of the calyx. 

The radials are concealed by the centrodorsal, or are just visible over the ends of 
the basal rays. The IBr, are very short, and are usually more or less concealed by 
the centrodorsal; they are united laterally for nearly their whole length. The IBr, 
(axillaries) are triangular, usually about twice as broad as long or slightly broader, 
free and rounded laterally. 

The 10 arms, which are stout basally and taper rapidly, are 65 mm. in length. 
The first brachials are very short, very slightly longer exteriorly than interiorly, 
almost oblong, interiorly united for about two-thirds of their length, the distal thirds 
diverging at rather more than a right angle. The second brachials are slightly larger 
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and more pronouncedly wedge-shaped than the first. The first syzygial pair (com- 
posed of brachials 3 + 4) is oblong, from two and one-half to nearly three times as broad 
as long. The next 2 brachials are similar to the third and fourth; those following 
become obliquely wedge-shaped and longer, and after the ninth or tenth triangular 
or very obliquely wedge-shaped, two-thirds or three-quarters as long as broad, later 
becoming triangular or obliquely wedge-shaped, about as long as broad, and in the 
terminal portion of the arm less obliquely wedge-shaped, and finally elongate, twice 
as long as broad, or even somewhat longer. The fifth and following brachials have 
more or less prominent distal ends, this feature soon becoming less marked and usually 
dying away at about the middle of the arm, after which point the brachials are 
practically smooth. 

Syzygies occur between brachials 3+4, again usually between brachials 11 +12 
(sometimes also between brachials 6+7), and distally at intervals of 3 muscular 
articulations. 

P, is about 10 mm. long, moderately stout basally but tapering evenly to a 
slender and delicate tip. It is composed of about 35 segments, most of which are 
about as long as broad. The terminal comb consists of 9 teeth which are spade- 
shaped or almost circular, small, in height equal to only about one-half the width of 
the segments which bear them, and well separated. P, is half as long as P,, 5 mm. 
in length, and much more slender. It is composed of 15-20 segments, most of 
which are about as long as broad, and bears a comb distally. Ps is slightly shorter 
than P,, 4 mm. long, and is without a terminal comb. P, is as long as P2, 5 mm. 
in length, but is somewhat stouter than those preceding it, and carried a gonad. The 
following pinnules are similar, toward the end of the proximal third of the arm gradu- 
ally increasing in length and becoming more slender. The distal pinnules are from 
8to9mm.long. The pinnules are practically smooth, with no trace of dorsal carina- 
tion. The distal ends of the segments are slightly everted and finely spinous. 

The color in alcohol is dark brown; in life, purple or yellow or a mixture of both. 

The preceding description is based chiefly upon a specimen from the Blackfish 
Banks, off Charleston, S. C., taken in 22 meters of water. 

Notes—In the larger of the two specimens labeled ‘‘Type,” which are from 
Charleston, S. C. (M. C. Z., 33), the dorsal pole of the centrodorsal is broad and 
flat, 3 mm. in diameter. The cirrus sockets are arranged in one and a partial second 
marginal row. The cirri are XXVI, 12, about 10 mm. long. The arms are about 
45 mm. long. The smaller specimen has the arms about 30 mm. in length. 

Another specimen from Charleston (M. C. Z., 446) has the cirri XX, 10-12, 7 mm. 
long, and the arms about 45 mm. in length. 

Of var. meridionalis Hartlaub studied 131 specimens, of which three-fourths 
came from French Reef (39), Cape Frio (35), and Martinique. He said that the 
specimens from French Reef served as the basis for the original description of the 
species. This is not quite correct. The form was originally described, very inade- 
quately, in 1865 from specimens from Charleston, S.C. The French Reef specimens 
served as the basis for Pourtalés’ redescription in 1869. 

As described by Hartlaub the centrodorsal is thin and flat, with a mostly smooth 
surface, more or less prominently pentagonal, reaching 3 mm. in diameter. The 
cirri are marginal, usually in a single row, rarely in 2 rows. 

97298—31 26 
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The cirri are usually about XV, rarely so many as XVIII (as in a specimen from 
Charleston), with the segments commonly 10 in number. The cirri are short, from 
6 to 7 mm. in length, and moderately slender. The first 2 segments are short, those 
following being somewhat elongated and approximately of the same length, though 
the third and fourth are sometimes longer than the others. The segments are cylin- 
drical, slightly constricted centrally, with the distal edge scarcely produced. There 
are no dorsal spines and the opposing spine is usually feebly developed. The ter- 
minal segment (in specimens from Cape Frio) is sometimes much compressed. 

The radials are visible in young specimens (Cape Frio). In young individuals 
(as all the specimens from Cape Frio) the IBr, are short and laterally free, but in 
older examples they are in lateral contact, and the apposed sides are somewhat thick- 
ened. The IBr, (axillaries) are short, almost or quite triangular, with the distal sides 
slightly concave. The dorsal surface is either smooth and evenly rounded (French 
Reef and Blake station 249), or these ossicles have somewhat everted distal edges 
(Dominica). 

There are 10 arms. The first brachials are short and discoidal, and are rarely 
wholly in contact interiorly; in the young (Cape Frio) they are entirely free. The 
second brachials are also short, somewhat longer exteriorly than interiorly, and have 
a slightly produced angle on the distal border, which occurs on all the brachials fol- 
lowing. They are free interiorly, though sometimes they are very close together 
(as in a single specimen from Martinique). The first syzygial pair (composed of 
brachials 3+4) is usually short and, like the following brachials, discoidal, rarely so 
long as broad (Cape Frio). The fifth brachial is sometimes (as in specimens from 
French Reef and Cape Frio) provided with a process directed proximally on its lower 
border. A similar process sometimes also occurs (Martinique) on the short wedge- 
shaped sixth brachial. From the seventh onward the brachials become triangular and 
are at first as a rule very short (somewhat longer in the specimens from Cape Frio). 
The distal edge of the brachials is always concave; the proximal border may also be 
concave (Cape Frio), but it is more commonly toothed and rarely (Martinique) 
straight. 

The distal edge of all of these triangular brachials is more or less strongly everted 
and dentate, sometimes also including the syzygial lines. The produced distal borders 
overlap the following brachials only very slightly if at all. At about the twenty-second 
the length of the triangular brachials increases. In the younger individuals, in which 
the proximal portion of the arm is much smoother than in the older, the triangular 
brachials earlier pass over into a bluntly wedge-shaped form with a correlated increase 
in length. In older examples (those from Martinique and certain individuals from 
French Reef) the brachials first become wedge-shaped, as a rule at about the thirtieth, 
while in certain others (Blake stations 155 and 249) they remain sharply triangular 
until the sixtieth. The outermost brachials are elongated and somewhat wedge- 
shaped. In the distal half of the arms the dorsal surface becomes markedly smoother. 
Except for those at the base of the arms, the syzygial pairs are always longer and less 
wedge-shaped than the adjacent brachials. The greatest width of the arms is from 
1.5 to 2 mm., and is usually at the base, more rarely at about the sixteenth brachial. 
The width, especially on the short posterior arms, decreases very rapidly, so that 
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even before the middle the arm appears very slender. The posterior arms are 
markedly shorter than the anterior, and are composed of shorter brachials which 
appear more crowded and give these arms a rougher dorsal surface. They usually 
have at the base an ambulacral groove without tentacles, the groove being more 
rarely wholly absent. The total length of an arm in the larger specimens examined 
by Hartlaub is about 150 mm. 

Syzygies occur between brachials 3+4 (more rarely between brachials 4+5; 
Blake station 249), again from between brachials 10+ 11 to between brachials 12+ 13 
(more rarely between brachials 13+14), and distally at intervals of from 4 to 7, 
usually 4 or 5, muscular articulations. 

The pinnules on the arm bases have the proximal portion of the outer profile 
strongly dentate as a result of the basal segments being short and broad, distally 
increasing in width, the broad distal border overlapping the narrow base of the seg- 
ment succeeding. This is most conspicuous at the distal angles of the pinnule seg- 
ments, and the third and fourth segments are distinguished by especially broadened 
and finely spinous processes which sometimes similate carinate processes. But the 
segments may also be triangular (Blake station 249), in which case they are in contact 
only at a single point. In younger individuals (Cape Frio and the violet specimen 
from Barbados in the Kiel Museum) the dentation of the profiles of the lower pinnules 
is more or less wholly lacking and the width of the proximal segments is relatively 
much less. The distal pinnules are uniformly slender, and their segments, with the 
exception of the 2 first, are elongated. 

P, is from 10 to 12 mm. in length, and is composed of about 30 short segments; 
after the first 5 or 6 segments, which are broadened, it becomes abruptly filiform. 
A terminal comb with weak teeth is clearly distinguishable. P, is similar to P,, but 
is only about half as long. P; is still shorter and is somewhat variable in form, in 
that only the pointed tip may be slender (French Reef). P, and P; are more slender 
than the pinnules following. From P, onward the length of the pinnules gradually 
increases again. P, and the succeeding pinnules are very similar. Toward the 
twentieth brachial the processes on the pinnule segments disappear as a result of the 
segments passing over from a triangular to an elongate cylindrical form. On the inner 
side of the arm P, is the shortest pinnule, while P, is markedly shorter than P,. 
Only the first 2 pinnules on each side of the arm bear combs. 

In the larger specimens the disk has a diameter of 8mm. It usually bears a few 
scattered concretions, especially in the anal area. The ambulacral grooves are 
sometimes thickly bordered with calcareous plates. The mouth is interradial. 

The color in alcohol is typically light brownish yellow, often passing into whitish. 
Many specimens (French Reef) are darker, with a tinge of violet (French Reef) or 
pure brown (Charlotte Harbor), or entirely light violet (Barbados), or pure white 
(Dominica and Grenada). A number of specimens from French Reef and one specimen 
from Montserrat have 2 usually broad dark longitudinal lines on the arms which dis- 
tally become united into a single line. Many specimens (French Reef) have a broad 
dark band running dorsally along the arms which one may interpret as arising from 
the union of 2 longitudinal stripes. 
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Hartlaub says that the characteristic features of this variety are the slender 
habitus, the fairly subequal shortness of all the cirrus segments, the laterally free 
division series and second brachials, the shortness of the brachials, the absence of a 
keel on the first and second segments of the proximal pinnules, the poorly developed 
combs on the oral pinnules, and a marked difference in the length of the anterior and 
posterior arms. 

Hartlaub noted that many specimens by their unusually slender build, some- 
what elongate brachials, and smooth arm bases approach in appearance the very 
slender Leptonemaster venustus—for instance, one from Barbados. Others show a 
similarity to the robust var. valida, which they approach by their pure white color, 
the shortness of the brachials, and sometimes in the apposition of the division series— 
as, for example, specimens from Grenada and Dominica. 

The very young individuals of an arm length of about 7.5 mm. show the usual 
juvenile characters, as the exposed radials. Their cirri are very slender and are com- 
posed of uniform somewhat elongated segments. PP, is developed, and in the speci- 
mens from Cape Frio is provided with a very prominent comb. The brachials from 
the second to the eighth or tenth have either no pinnules at all or only rudimentary 
stumps, while the eighth, or usually the tenth, and following brachials again possess 
pinnules of considerable length. On the inner side of the arms the pinnules begin 
on the ninth brachial. 

The specimens studied by Hartlaub had an arm length of from 7.5 to 10 mm., 
and about X cirri were developed. Those from French Reef had no pinnules on the 
third-eighth brachials, while a somewhat larger one without locality [but undoubtedly 
from Blake station 32] showed stumplike beginnings of pinnules. On the third, 
sixth, and seventh brachials these are of the same length, while the pinnules of the 
fourth and fifth brachials are indicated by small swellings. 

Description of the brasiliensis form.—The centrodorsal is small, discoidal, with 
the bare polar area flat. The marginal cirri are arranged in a single row. 

The cirri are IX—XII, 8-10 (usually 9), rather slender, 5 mm. long. The first 
segment is very short, the second is about twice as broad as long, the third is about 
half again as broad as long, and the fourth and fifth are the longest, nearly twice as 
long as broad. The remaining segments are slightly longer than broad. There 
is NO opposing spine. The terminal claw is about as long as the penultimate segment, 
or slightly longer, moderately stout, strongly curved basally, but becoming nearly 
straight distally. 

The arms resemble those of the meridionalis form, and are about 40 mm. long. 
The distal intersyzygial interval is 3 muscular articulations. 

The pinnules are very slightly carinate, and in general resemble those of the 
meridionalis form; but P, resembles P; and is without a terminal comb. 

The color in alcohol is light purplish brown. 

The preceding description was drawn up from 25 specimens from Cape Frio, 
Brazil, taken in 64-82 meters. The specimens from Cape Frio mentioned by Hartlaub 
as referable to var. meridionalis are others from the same lot. 

Localities—Fish Hawk station 7334; off Cape Lookout, N.C. (lat. 33° 57’ 30” N., 
long. 76° 28’ 30’’ W.); 121 meters (5, U.S.N.M., 34641). 
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Charleston, S. C.; Prof. Louis Agassiz [A. Agassiz, 1864; E. C. and A. Agassiz, 
1865, 1871] (6, and about 8 pentacrinoids, M. C. Z., 32, 33, 34, 446). 

Shores of South Carolina [E. C. and A. Agassiz, 1865, 1871]. 

Blackfish Banks, off Charleston, S. C.; 22 meters; R. E. Earll (1, U.S.N.M., 
3803). Pl. 42, fig. 128. 

Blake station 45; northwest of the Dry Tortugas, Fla. (lat. 25° 33’ 00’’ N., long. 
84° 21’ 00’’ W.); 185 meters; temperature 16.5° C.; 1877-78 [Pourtalés, 1878]. 

Bibb station 165P (No. 3T on charts and in record book; No. 3 in Bulletin); 
off French Reef (lat. 25° 01’ 20’’ N., long. 80° 19’ 30’ W.); 80 meters; April 3, 1869 
(4, M. C. Z.; 115). 

Bibb station 143P (No. 2 in Bulletin); off French Reef; 82 meters; March 21, 
1869 [Pourtalés, 1869] (49, U.S.N.M., 34624; M. C. Z., 433;C. M.). Pl. 44, fig. 132. 

Bibb; off French Reef; 28-172 meters; April 3, 1869 [Hartlaub, 1912] (20, M. 
C. Z., 200, 294). 

Off French Reef [Hartlaub, 1912] (8, M. C. Z., 417; Berl. M., 2962). 

Gulf Stream; U. S. Coast Survey; 183 meters [von Graff, 1884; Hartlaub, 1912; 
A. H. Clark, 1913] (2, B. M.;C. M.). 

Bibb station 84P, 87P, or 88P; west of the Dry Tortugas (lat. 24° 40’ 30’’ to 24° 
43’ 30’’ N., long. 83° 15’ 00’’ to 83° 30’ 30’ W.); 64 meters; January 16, 1869 
{Pourtalés, 1869] (1, M. C. Z., 447). 

Florida [Hartlaub, 1912] (8, M. C. Z., 81, 452). 

No locality (but undoubtedly southern Florida) (2, M. C. Z., 413, 414). 

Bache station 448; off Charlotte Harbor, Fla. (lat. 27° 07’ 30’’ N., long. 85° 11’ 
00’’ W.); 92 meters; temperature 28.33° C.; April 19, 1872 [Hartlaub, 1912] (2, 
M. C. Z., 431). 

Grampus station 5104; western coast of Florida (lat. 26° 13’ 00’’ N., long. 83° 
44’ 00’’ W.); 93 meters; temperature 20.56° C.; white sand; March 18, 1889 (1, 
U.S.N.M. 34825). 

Blake station XVII, 1880; south of Chinchorro bank, off the eastern coast of 
Yucatan (lat. 18° 22’ 20’’ N., long. 87° 21’ 30’’ W.); 75 meters; temperature 26.11° C. 
CEI 7213) e 

Blake station 39; 16 miles north of Jolbos Island, southwestern part of the 
Yucatan bank; 26 meters; 1877—78 [von Graff, 1884]. 

Blake station 32; northern part of the Yucatan bank (lat. 23° 32’ 00’’ N., long. 
88° 05’ 00’ W.); 174 meters; 1877-78 [Pourtalés, 1878]. 

Albatross station 2363; off Yucatan (lat. 22° 07’ 30’’ N., long. 87° 06’ 00’’ W.); 
39 meters; January 30, 1885 [Springer, 1920] (44, and about 200 pentacrinoid larvae; 
U.S.N.M. Nos. 16909, 34591, 34607, 34611, 34612, 36223). 

Blake station XXX, 1880; east of Cape Catoche, Yucatan (lat. 21° 26’ 30’ N., 
long. 86° 28’ 40’’ W.); 93 meters; temperature 20.56° C.; May, 1880 [Hartlaub, 1912] 
(fragments, M. C. Z., 434). 

Probably off Yucatan; 173 meters (2, M. C. Z., No. 502). 

Albatross station 2160; off Habana, Cuba (lat. 23° 10’ 31’’ N., long. 82° 20’ 37” 
W.); 305 meters; April 30, 1884 (3 ,U.S.N.M. 34817, 34826). 
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Albatross station 2166; off Habana, Cuba (lat. 23° 10’ 36’ N., long. 82° 20’ 30’” 
W.); 358 meters; temperature 22.17° C.; May 1, 1884 (11, U.S.N.M. 16903, 21708, 
34638, 34828, 35885). 

Albatross station 2167; off Habana, Cuba (lat. 23° 10’ 40’’ N., long. 82° 20’ 30’ 
W.); 368 meters; May 1, 1884 (12, U.S.N.M., 34832, 36145). 

Albatross station 2163; off Habana, Cuba (lat. 23° 10’ 31’” N., long. 82° 20’ 29’ 
W.); 243 meters; April 30, 1884 (3, U.'S.N.M., 34827). 

Albatross station 2169; off Habana, Cuba (lat. 23° 10’ 28’’ N., long. 82° 20’ 27’’ 
W.); 143 meters; May 1, 1884 (1, U.S.N.M., 34637). 

Albatross station 2162; off Habana, Cuba (lat. 23° 10’ 30’’ N., long. 82° 20’ 25’ 
W.); 223 meters; April 30, 1884 (1, U.S.N.M., 7185). 

Albatross station 2324; off Habana, Cuba (lat. 23° 10’ 25’’ N., long. 82° 20’ 24’” 
W.); 60 meters; temperature 26.17 C.; January 17, 1885 (1, U.S.N.M., 16908). 

Albatross station 2335; off Habana, Cuba (lat. 23° 10’ 39’’ N., long. 82° 20’ 21’’ 
W.); 373 meters; January 19, 1885 (2, U.'S.N.M., 34545). 

Albatross station 2337; off Habana, Cuba (lat. 23° 10’ 39’’ N., long. 82° 20’ 21’ 
W.); 364 meters; January 19, 1885 (1, U.S.N.M., 34544). 

Albatross station 2342; off Habana, Cuba (lat. 23° 10’ 39’’ N., long. 82° 20’ 21’ 
W.); 368 meters; January 19, 1885 (2, U.S.N.M., 34547). 

Albatross station 2168; off Habana, Cuba (lat. 23° 10’ 36’’ N., long. 82° 20’ 20’’ 
W.); 223 meters; May 1, 1884 (1, U.S. N. M., 34819). 

Albatross station 2159; off Habana, Cuba (lat. 23° 10’ 39’’ N., long. 82° 20’ 087’ 
W.); 180 meters; April 30, 1884 (8, U.S.N.M., 34642). 

Albatross station 2332; off Habana, Cuba (lat. 23° 10’ 38’’ N., long. 82° 20’ 06’” 
W.); 285 meters; January 19, 1885 (1, U.S.N.M., 34588). 

Albatross station 2331; off Habana, Cuba (lat. 23° 10’ 31”” N., long. 82° 19’ 55’ 
W.); 209 meters; January 17, 1885 (4 and fragments U.S.N.M., 34549, 34550, 34551). 

Albatross station 2330; off Habana, Cuba (lat. 23° 10’ 48’” N., long. 82° 19’ 15’ 
W.); 221 meters, January 17, 1885 (13, U.S.N.M., 34552, 34916). 

Albatross station 2333; off Habana, Cuba (lat. 23° 10’ 36’’ N., long. 82° 19’ 12’’ 
W.); 309 meters; January 19, 1885 (7, U.S.N.M., 34917). 

Albatross station 2323; off Habana, Cuba (lat. 23° 10’ 51’’ N., long. 82° 19’ 037’ 
W.); 298 meters; January 17, 1885 (9, U.S.N.M., 34543, 34546). 

Albatross station 2326; off Habana, Cuba (lat. 23° 11’ 45’’ N., long. 82° 18’ 54’ 
W.); 355 meters; temperature 16.67° C.; January 17, 1885 (5, U.S.N.M., 34542). 

Albatross station 2336; off Habana, Cuba (lat. 23° 10’ 48’’ N., long. 82° 18’ 52’” 
W.); 287 meters; January 19, 1885 (5, U.S.N.M., 34590). 

Albatross station 2320; off Habana, Cuba (lat. 23° 10’ 39’’ N., long. 82° 18’ 48’’ 
W.); 238 meters; January 17, 1885 (5, U.S.N.M., 34539, 34540, 34541). 

Albatross station 2329; off Habana, Cuba (lat. 23° 11’ 03’’ N., long. 82° 18’ 45’ 
W.); 216 meters; January 17, 1885 (1, U.S.N.M., 34548). 

Albatross station 2334; off Habana, Cuba (lat. 23° 10’ 42’” N., long. 82° 18’ 24”” 
W.); 122 meters; January 19, 1885 (36, U.S.N.M., 34610). 

Albatross station 2327; off Habana, Cuba (lat. 23° 11’ 45’’ N., long. 82° 17’ 54” 
W.); 333 meters; January 17, 1885 (12+, U.S.N.M., 34589, 34618). 
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University of Iowa’s Bahamas expedition station 2; off Habana, Cuba; 201 
meters [H. L. Clark, 1918] (Univ. Iowa Mus.’). 

University of Iowa’s Bahamas expedition station 4; off Habana, Cuba; 201 
meters [H. L. Clark, 1918] (Univ. lowa Mus.’). 

University of Iowa’s Bahamas expedition station 5; off Habana, Cuba; 256 
meters [H. L. Clark, 1918] (Univ. Iowa Mus.’). 

University of lowa’s Bahamas expedition station 7; off Habana, Cuba; 256 
meters [H. L. Clark, 1918] (Univ. Iowa Mus.’). 

University of Iowa’s Bahamas expedition station 9; off Habana, Cuba; 366 
meters [H. L. Clark, 1918] (M. C. Z., 745; Univ. Iowa Mus.’). 

University of lowa’s Bahamas expedition station 10; off Habana, Cuba; 366 
meters [H. L. Clark, 1918] (M. C. Z., 731; Univ. lowa Mus.’). 

University of Jowa’s Bahamas expedition station 11; off Habana, Cuba; 366 
meters [H. L. Clark, 1918] (M. C. Z., 751; Univ. Iowa Mus.’). 

University of Iowa’s Bahamas expedition station 13; off Habana, Cuba; 366 
meters [H. L. Clark, 1918] (M. C. Z., 743; Univ. Iowa Mus.’). 

Albatross stations 2156-2163; off Habana, Cuba; 53-508 meters; April 30, 1884 
(1, U.S.N.M., 34537). 

Albatross stations 2319-2350; off Habana, Cuba; 60-510 meters; January 17-20, 
1885 (5, U.S.N.M., 34538, 34889). Pl. 42, fig. 127; pl. 43, fig. 129. 

Off Habana, Cuba; Albatross, 1885 (4 and fragments, U.S.N.M., 14698, 24261, 
36246, 36267, 36268). 

Fish Hawk station 6066; Mayaguez Harbor, Porto Rico, Punta del Algarrobo 
bearing E. 4% miles distant; 294-314 meters; January 20, 1899 [H. L. Clark, 1902] 
(fragments, U.S.N.M., 21465). 

Fish Hawk station 6063; Mayaguez Harbor, Porto Rico, Punta del Algarrobo 
bearing E. 2% miles distant; 137-140 meters; January 20, 1899 [H. L. Clark, 1902] 
(4, U.S.N.M., 21464). 

Fish Hawk station 6088; off Vieques Island, Sail Rock bearing NE. \% N., 10% 
miles distant; 42 meters; coral; February 8, 1899 [H. L. Clark, 1902]. 

Fish Hawk station 6090; off Culebra Island, Culebritas Lighthouse bearing NNE., 
5% miles distant; 29 meters; February 8, 1899 [H. L. Clark, 1902] (fragments, 
U.S.N.M., 21466). 

Blake station 127; off Santa Cruz (lat. 17° 46’ 10’’ N., long. 64° 53’ 15’’ W.); 
70 meters; temperature 24.83° C.; January 4, 1878 [Hartlaub, 1912] (1, M. C. Z., 453). 

Blake station 155; off Montserrat (lat. 16° 41’ 54’’ N., long. 62° 13’ 24’’ W.); 
161 meters; temperature 20.56° C.; January 16, 1879 |Hartlaub, 1912] (6, M. C. Z., 
419, 454, 473, 495). 

Blake station 156; off Montserrat (lat. 16° 41’ 54’’ N., long. 62° 13’ 24’’ W.); 
161 meters; temperature 20.56° C.; January 16, 1879 [Hartlaub, 1912] (8, M. C. Z., 
435). . 

Blake station 157; off Montserrat; 220 meters; January 1879 [Hartlaub, 1912] 

(5, M. C. Z., 455, 498). 
Blake; off Montserrat; 161-220 meters; 1879 [Hartlaub, 1912] (8, M. C. Z., 412). 


1 There were 31 specimens from the University of lowa’s Bahamas expedition which Dr. H. L. Clark most courteously permitted 
me to examine at Cambridge. 
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Blake station 171; off Guadeloupe (lat. 15° 58’ 20’’ N., long. 61° 43’ 12’” W.); 
335 meters; temperature 13.05° C.; January 22, 1879 [Hartlaub, 1912] (1, M. C. Z., 
611). 

ae station 172; off Guadeloupe (lat. 15° 58’ 10’’ N., long. 61° 42’ 55’’ W.); 
113 meters; temperature 23.61° C.; January 22, 1879 [von Graff, 1883, 1884]. 

Blake station 177; off Dominica (lat. 15° 32’ 18’’ N., long. 61° 30’ 10’’ W.); 
216 meters; temperature 18.33° C.; January 24, 1879 [Hartlaub, 1912] (3, M. C. Z., 
416, 436). 

Blake station 203; off Martinique (lat. 14° 28’ 50’’ N., long. 61° 05’ 40’” W.); 
176 meters; temperature 16.11° C.; February 10, 1879 [von Graff, 1883, 1884; 
Hartlaub, 1912] (41, M. C. Z., 216, 218, 219, 221, 411, 420, 437). 

Blake; off Martinique or Grenada (1, M. C. Z., 427). 

Blake station 219; off St. Lucia (lat. 13° 49’ 50’ N., long. 61° 03’ 50” W.); 
276 meters; temperature 13.89° C.; February 15, 1879 [Hartlaub, 1912] (fragments, 
M. C. Z., 499). 

Cable repair ship Investigator; near St. Lucia (lat. 13° 22’ N., long. 61° 07’ W.); 
508 meters; Captain Cole [von Graff, 1883, 1884] (1, M. C. Z., 456). 

Blake; Dominica or Guadeloupe; 1879 [Hartlaub, 1912] (2, M. C. Z., 409). 

Hassler stations 217P-220P; off Sandy Bay, Barbados; 137-183 meters; 
December 29, 1871 [Hartlaub, 1912] (1, M. C. Z., 410). 

Blake station 272; off Barbados (lat. 13° 04’ 12’’ N., long. 59° 36’ 45’” W.); 
139 meters; temperature 18.17° C.; March 5, 1879 [Hartlaub, 1912] (6, M. C. Z., 
442, 458). 

Blake station 277; off Barbados (lat. 13° 03’ 55’’ N., long. 59° 38’ 25’” W.); 
194 meters; temperature 14.44° C.; March 5, 1879 [Hartlaub, 1912] (6, M. C. Z., 
225, 501). 

Blake station 278; off Barbados (lat. 13° 04’ 50’’ N., long. 59° 37’ 40’’ W.); 
126 meters; temperature 20.00° C.; March 6, 1879 [von Graff, 1883, 1884] (4, M. C. 
Z., 226, 441). 

Blake station 286; off Barbados (lat. 13° 10’ 58’’ N., long. 59° 38’ 25’” W.); 12 
meters; March 8, 1879 [Hartlaub, 1912). 

Blake station 297; off Barbados (lat. 13° 02’ 36’’ N., long. 59° 37’ 45’’ W.); 
225 meters; temperature 13.61° C.; March 10, 1879 [Hartlaub, 1912]. 

Blake station 298; off Barbados (lat. 13° 03’ 28’” N., long. 59° 37’ 40’ W.); 
220 meters; temperature 16.11° C.; March 10, 1879 [Hartlaub, 1912] (1, M. C. Z. 
No. 486). 

University of lowa’s Barbados-Antigua expedition, 1918, station 9; Barbados 
(arms, Univ. Iowa Mus.). 

University of lowa’s Barbados-Antigua expedition, 1918, station 11; Barbados 
(4, Univ. Iowa Mus.). 

University of Iowa’s Barbados-Antigua expedition, 1918, station 14; Barbados 
(1, Univ. Iowa Mus.). 


University of Iowa’s Barbados-Antigua expedition, 1918, station 51; Barbados 
(1, Univ. Iowa Mus.). ; 
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University of Iowa’s Barbados-Antigua expedition, 1918, station 67; Barbados 
(5, Univ. Iowa Mus.). 

University of Iowa’s Barbados-Antigua expedition, 1918, station 78; Barbados 
(2, Univ. Jowa Mus.). 

University of lowa’s Barbados-Antigua expedition, 1918, station 85; Barbados 
(1, Univ. Iowa Mus.). 

University of Iowa’s Barbados-Antigua expedition, 1918, station 96; Barbados 
(4, Univ. lowa Mus.). 

University of Ilowa’s Barbados-Antigua expedition, 1918; Barbados [A. H. Clark, 
1921] (1, Univ. Iowa Mus.). 

Barbados; Capt. von Werner, 1872; Kiel Museum [Hartlaub, 1912]. 

Barbados [A. H. Clark, 1913] (1, B. M.). 

Blake station 231; off St. Vincent (lat. 13° 12’ 10’” N., long. 61° 17’ 18’’ W.); 
174 meters; 16.39° C.; February 20, 1879 [Hartlaub, 1912] (2, M. C. Z., 438). 

Blake station 269; off St. Vincent (lat. 13° 07’ 55’” N., long. 61° 05’ 36’” W.); 
227 meters; temperature 14.17° C.; March 3, 1879 [Hartlaub, 1912]. 

Blake station 241; off Carriacou (lat. 12° 28’ 22’’ N., long. 61° 32’ 18’” W.); 
298 meters; temperature 11.67° C.; February 24, 1879 [Hartlaub, 1912] (1, M. C. Z., 
500). 

Blake station 246; off Grenada (lat. 12° 05’ 45’’ N., long. 61° 45’ 40’ W.); 282 
meters; temperature 13.33° C.; February 25, 1879 [Hartlaub, 1912] (1, M. C. Z., 457). 

Blake station 247; off Grenada (lat. 12° 05’ 25’’ N., long. 61° 47’ 15’ W.); 311 
meters; temperature 11.95° C.; February 25, 1879 [Hartlaub, 1912] (1, M. C. Z., 439). 

Blake station 249; off Grenada (lat. 11° 48’ 15’’ N., long. 61° 48’ 45’ W.); 479 
meters; temperature 8.33° C.; March 1, 1879 [von Graff, 1883, 1884; Hartlaub, 1912] 
(4, M. C. Z., 224, 415, 440). 

Caribbean Sea; 92-479 meters [P. H. Carpenter, 1888]. 

Albatross station 2142; eastern part of the Gulf of Darien, Colombia (lat. 9° 30’ 
15’’ N., long. 76° 20’ 30’’ W.); 77 meters; March 23, 1884 (2, U.S.N.M., 34824). 
Pl. 43, fig. 130; pl. 44, fig. 131. 

Challenger; Bahia, Brazil (about lat. 13° S.); 183-37 meters; 1873 [P. H. Car- 
penter, 1888] (4, B. M.). 

South of the Abrolhos Islands, Brazil (lat. 18° 50’ S., long. 38° 47’ W.); 55-62 
meters; temperature 23.89° C. [A. H. Clark, 1913] (1, B. M.). 

East of Cabo de Sao Thomé, province of Rio de Janeiro, Brazil (lat. 22° S., long. 
40° W.); 64-73 meters [A. H. Clark, 1913] (8, B. M.). 

Hassler station 237P; off Cape Frio, Brazil (lat about 23° S., just east of Rio de 
Janeiro); 82 meters; January 22, 1872 [Pourtalés, 1878] (44, M. C. Z., 443). 

Hassler station 236P; off Cape Frio, Brazil; 64 meters; January 22, 1872 
[Pourtalés, 1878] (72, U.S.N.M., 34623, 35630; M. C. Z., 31, 199). 

?Rio de Janeiro, Brazil (about lat. 28° S.) (1, M. C. Z., 76). 

Locality unknown, but prebably West Indies; Captain Wendt [J. Miiller, 1840, 
1841, 1849; Carus, 1857; Dujardin and Hupé, 1862; P. H. Carpenter, 1882, 1884, 
1888; A. H. Clark, 1912] (1, Berl. M., 1047). Pl. 42, figs. 125-126. 


394 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


Blake; no locality label (1, M. C. Z., 222). 

No data (7, M. C. Z., 444, 451). 

Erroneous localities —Kingsmill Islands; 13 fathoms; Bache [Hartlaub, 1912]. 

The Bache was never in the Gilbert (Kingsmill) Islands; but if we may assume 
that Kingsmill was a slip for Marquesas the following locality is indicated: 

Bache station 35S; north of the Marquesas (lat. 25° 03’ 00’’ N., long. 82° 13’ 00” 
W.); 22 meters; temperature 19.44° C.; February 17, 1872. Dr. William Stimpson 
was the naturalist of the Bache on this cruise, and it is quite natural to suppose that 
specimens collected by him are of Pacific origin. 

Hong Kong [Hartlaub, 1912] (fragment, M. C. Z., 445). 

This specimen was probably one of Stimpson’s from the Florida keys collected 
while he was naturalist of the Bache. 

Geographical range—From Cape Lookout, N. C., southward to Rio de Janeiro, 
Brazil. 

Bathymetrical range-—From the shore line down to 508 (?510) meters. The 
average of 87 records is 193 meters. 

Thermal range.—From 8.22° to 26.17° C. The average of 26 records is 17.78° C. 

Remarks.—This species was first mentioned in 1840 as Comatula echinoptera 
by Prof. Johannes Miiller, but only the distal intersyzygial interval was given. 
In the following year he described it in detail under the name of Alecto echinoptera, 
his type being a specimen in the Berlin Museum without locality data which had 
been deposited by Captain Wendt. He published a redescription of it in 1849 under 
the name of Comatula (Alecto) echinoptera. 

In 1857 Prof. J. Victor Carus illustrated the spicules in the disk, his figure being 
republished by Bronn in 1860. 

During his residence at Charleston, S. C., Prof. Louis Agassiz found a small 
comatulid to be quite abundant in that vicinity. His son, Mr. Alexander Agassiz, 
referred to it in 1864 under the name of Comatula, sp., and said that it carried its 
pentacrinoids on its cirri. In the following year Mrs. Elizabeth Cary Agassiz and 
Mr. Alexander Agassiz in their Seaside Studies briefly described this form, with 
figures of the adult and the pentacrinoids, as Alecto meridionalis, a manuscript name 
which had been given to it by Louis Agassiz. 

In 1866 Prof. Addison E. Verrill suggested that this new species was possibly 
the same as the Alectro dentata which had been described by Thomas Say in 1825 
from Great Egg Harbor, N. J. 

In 1869 Count L. F. de Pourtalés recorded meridionalis from the dredgings of 
the United States Coast Survey west of Tortugas in 35 fathoms, and off French Reef 
in 45 fathoms, giving the color in life as purple or yellow, or both mixed. He referred 
to the original specimens from South Carolina, some of which were in the Museum 
of Comparative Zodlogy, and mentioned in connection with this species the name 
Comatula holmesi, which, however, he did not define. 

In 1878 Pourtalés gave this species from Blake stations 32 and 45, and from off 
Cape Frio, Brazil, where it had been dredged by the Hassler on her voyage from the 
eastern to the western coast of the United States, and remarked that older and larger 
specimens look so much more massive than the young that they at first sight appear 
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like different species, although the usual specific characters agree. One of the speci- 
mens which he recorded from lat. 25° 33’ N., long. 84° 21’ W., in 101 fathoms, has 
proved to be a small example of Neocomatella pulchella. 

In his memoir on the Comasteridae (the genus Actinometra as understood by 
him) published in 1879 Dr. P. H. Carpenter assigned meridionalis (which he had not 
seen) to Antedon on the basis of the available descriptions. Miiller’s echinoptera he 
was unable to place, but on the strength of the marked comb described by Miiller 
he tentatively assigned it to Actinometra, in spite of the fact that Miiller said 
nothing about the position of the mouth. 

In the autumn of 1880 Carpenter visited Berlin and was then able to examine 
the type specimen of echinoptera. 

In his preliminary report upon the Blake comatulids published in 1881 Doctor 
Carpenter wrote that, although three-fourths of the species of Comasteridae from 
the Caribbean Sea are 10-armed, there is not one among them that recalls solaris 
of the eastern seas in which the elements of the IBr series and the first 2 brachials 
are united by syzygy. All of the 10-armed comasterids of the West Indies belong 
to a type which is but slightly represented in the Eastern Hemisphere—that of 
Actinometra meridionalis. In this type the elements of the IBr series and the first 
2 brachials are united by synarthry and not by syzygy. Nearly all of the 10-armed 
comasterids in the Eastern Hemisphere belong to the solaris type, and the only 
exceptions known to him were Actinometra cumingii from Malacca and 2 or 3 
undescribed species from China, Japan, and Sumatra. 

He mentioned that the specimens which had been sent to the museums at 
Edinburgh and at Copenhagen under the name of [Coccometra] hagenii were varietal 
forms of meridionalis, and that 3 other species had been confused with hagenit. 
Similarly, he wrote, the specific designation meridionalis had been applied to almost 
every species with 10 arms and an excentric mouth, and even in two cases to 
forms with more than 10 arms, owing to some of the rays forking twice. All of these, 
he said, were true comasterids with combed oral pinnules. 

He noted that Pourtalés seemed to think that the species varied considerably 
with age; but he said that almost all the characters given by the latter in his specific 
description would apply equally well to every 10-armed comasterid which has no 
syzygy in the [Br series, including those of the eastern seas, such as Miiller’s cumingii, 
and echinoptera, from an unknown locality, which are, nevertheless, perfectly distinct 
from meridionalis and from one another. 

He therefore restricted the specific name meridionalis to the type from South 
Carolina upon which it had originally been conferred; but he wrote that the only 
example of it which had reached him was too imperfect for a satisfactory specific 
diagnosis to be framed from it, but it was valuable from the fact that it had two 
pentacrinoids entangled in its cirri. 

He was inclined to agree with Count Pourtalés in thinking that the specimens 
from French Reef belong to the same type, and also those obtained by the Hassler off 
Cape Frio; but he remarked that the latter certainly constitute a strongly marked 
variety, as was indicated by Pourtalés on his labels, which differs from the French 
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Reef specimens in the character of the cirri and especially in the relative proportions 
of the lower pinnules. 

He dissected the calices of both and found them to be so very similar that the 
differences between them can hardly be regarded as due to anything more than local 
variation. The radials of the French Reef specimens ace relatively higher and slightly 
more sloping than those of the Cape Frio variety; but were these calices fossil 
specimens he said that he should have much hesitation in referring them to different 
species. 

He noted, further, that several individuals in the very large collection from French 
Reef and a few individuals of the Cape Frio variety agree in possessing spherodes 
on the ungrooved posterior arms. But he remarked that in the meridionalis type, 
as in all the species of Comasteridae of which he had been able to examine any con- 
siderable number of individuals, the presence of ungrooved arms and of spherodes 
is altogether inconstant and irregular. 

In his redescription of Actinometra [Neocomatella] pulchella he said that the 
10-armed individuals belonging to this species are of the meridionalis type, with a 
synarthry between the elements of the [Br series. 

The pentacrinoids from South Carolina he described in some detail, comparing 
them with those of Antedon bifida and Hathrometra sarsi. 

He described a very young meridionalis with a relatively large well-combed 
pinnule on the second brachial and another fairly large pinnule on the eighth, while 
the intervening brachials have small or poorly developed pinnules, that of the fifth 
being either a mere stump or absent altogether. 

From Carpenter’s discussion it is evident that, as the natural result of his previous 
studies, which had to do chiefly with the multibrachiate Indo-Pacific types, his 
attention was almost entirely directed toward the characters presented by the arms, 
and he paid almost no attention to those afforded by the cirri, which organs have 
since been found to exhibit features of prime importance in the Comasteridae, 
especially in the 10-armed types. He laid particular stress on the syzygy between the 
elements of the [Br series in Comatula solaris, which in his mind indicated a very 
wide separation between the solaris and the meridionalis types. But it has been 
found that the slender-armed individuals of solaris and of the closely related pectinata 
do not have this syzygy developed, but instead these ossicles are united by a synarthry 
exactly as in meridionalis, though the union is much closer. The character upon 
which Carpenter depended to separate the solaris and the meridionalis types is there- 
fore nonexistent, but it is the only one he ever mentioned. Miiller’s cuwmingii, one 
of his eastern species of the meridionalis type, has proved to be merely the young of 
Comatula pectinata. 

In 1883 and again in 1884 in his memoirs on the myzostomes of the Blake and 
Challenger expeditions von Graff gave this species from several localities under the 
names (given him by Carpenter) Actinometra meridionalis, Act. meridionalis var. 
quadrata, and Act. blakei; his Act. meridionalis var. carinata is Leptonemaster venustus. 

In the Challenger report upon the stalked crinoids published in 1884 Carpenter 
again discussed the occurrence of a synarthry, or, as he called it, a bifascial articu- 
lation, between the elements of the IBr series and between the first 2 brachials in 
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meridionalis, and referred to the ‘‘Group of Actinometra meridionalis” within the 
genus Actinometra. 

In 1888 in the Challenger report upon the comatulids Carpenter divided the 
genus Actinometra (the equivalent of the Comasteridae) into various “‘series,’’ and 
these into different groups wholly on a basis of the characters presented by the arms. 
His Series I included those species in which a syzygy occurs between the elements of 
the IBr series and the first 2 brachials; the species with this feature which have only 
10 arms constituted his ‘Solaris group.” His Series II included species with ‘‘the 
two outer radials fi. e., the elements of the IBr series] articulated. Ten arms.” 
This series included only the “Echinoptera group,” the name Hchinoptera replacing 
the name Meridionalis used for the group in 1884 on account of priority. 

He had come to the conclusion that echinoptera is a Caribbean species, and not 
improbably identical with one of the many variations of meridionalis, which conclusion 
was strengthened by the fact—for which he was indebted to the kindness of Prof. 
E. von Martens—that the Berlin Museum also contains some other Caribbean 
echinoderms which were deposited by Captain Wendt. 

As understood by him the Echinoptera group included 7 species, all but 2 of 
which are members of the Caribbean fauna. These species were: 

1. Echinoptera. 

2. Meridionalis. 

3. Blakei (P. H. Carpenter, MS.). 

4. Pulchella (the multibrachiate individuals falling in the Stelligera group). 

5. Rubiginosa (he mentions that ‘‘tridistichate” series occasionally occur in this 
species, but does not place it in any other group). 

6. Cumingii (subsequently found to be the young of pectinata, 2 member of the 
Solaris group). 

7. Coppingeri (with 12 arms, and also placed in the Fimbriata group; this was 
subsequently found to be the young of multiradiata, of which fimbriata is a synonym). 

In his discussion of meridionalis, which was obtained by the Challenger at Bahia, 
Brazil, in 7-20 fathoms, he said that before he received the Blake collection he had 
considered these specimens as representing a new species which he had called Acti- 
nometra brasiliensis, and this name appears on some of the plates which were printed 
off before he was able to examine specimens of undoubted meridionalis. For the 
present, he says, the type may be known under the name meridionalis, though it 
is quite possible that this may have to be discarded in favor of echinoptera. 

In some of the Challenger specimens the dimorphism of the arms was very well 
marked, the posterior arms being ungrooved and consisting of but half the number 
of segments which occur in the anterior; but none of them possessed spherodes. 

Hartlaub in 1891 wrote that the Comasteridae of the Western Hemisphere 
belong chiefly to the Echinoptera group, and said that Carpenter had written him 
that echinoptera is identical with the 10-armed variety of pulchella. 

In 1902 Dr. Hubert Lyman Clark recorded this species from the Fish Hawk 
dredgings about Porto Rico under the names of Actinometra meridionalis and Acti- 
nometra rubiginosa. 

In his elaborate memoir on the Blake comatulids published in 1912 Hartlaub 
stated that the Blake collection included three species of <Actinometra (Comas- 
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teridae); but one of these he divided up into a great number of varieties and 
subvarieties. 

In his work upon the Caribbean comatulids he followed undeviatingly the 
lines developed by Carpenter from his study of the East Indian types, im spite of 
the obvious fact that the interrelationships of the eastern and the western forms 
are radically different. Like Carpenter, he ignored the cirri and directed his atten- 
tion almost wholly to the arms. He therefore entirely failed to notice that echi- 
noptera is much more closely related to solaris and pectinata of the Indo-Pacific 
than it is to any of the other West Indian species, while all three show the same 
bewildering diversity in the length and stoutness of the arms. 

Hartlaub’s arrangement of the Caribbean species of Comasteridae, with their 
present determination, is as follows: 


Actinometra echinoptera: 


J) varilechinoptera. 22522922 Ao: = = Comactinia echinoptera. 
No locality. 
2. var. meridionalis_-—_-_ 28225 2a = Comactinia echinoptera; but fig. 1, pl. 16, 


is Leptonemaster venustus. 
Blake stations 155, 156, 177, 
203, 231, 247, 249, 272, 
278, 297; French Reef; 
Cape Frio; Charlotte Har- 
bor; Barbados; Blake sta- 
tion 30, 1880. 
SRAVaR OCLC esses ee a eee = Comactinia echinoptera. 
Blake stations 157, 171, 219, 
241, 277; Barbados, 100 
fathoms. 
4. var. meridionalis-valida_______- = Comactinia echinoptera. 
Blake stations 157, 246; St. 
Lucia, 278 fathoms. 
SUAValstCOrinata sae sean ae ee = Leptonemaster venustus. 
Blake stations 127, 155, 177, 
178, 203, 246, 249, 298; 


10, 1880. 
6. var. meridionalis-carinata______- =Comactinia echinoptera; but one of the 
Blake stations 155, 156, 231, specimens from station 156 is Leptone- 
286, 45; west of Tortugas. master venustus. 
(EON AL STUO TG TOSCO se 2a soe ys sath gs = Nemaster rubiginosa; but fig. 13, pl. 17, 
Blake station 155; Tortugas; is Comactinia echinoptera. 


Orange Key; the specimen 
figured in fig. 13, pl. 17, is 
from Blake station 157. 
8. var. meridionalis-rubiginosa ____- = Nemaster rubiginosa; but fig. 6, pl. 17, 
Blake stations 127, 155; from Montserrat, is Comactinia echi- 
Florida. noptera. 
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Actinometra echinoptera—Continued. 
9. var. pulchella: 
subvar. pulchella__-_------ = Neocomatella pulche.la. 

Blake stations 134, 139, 
148, 152, 156, 157, 
158, 189, 206, 210, 
216, 219, 224, 231, 
232, 241, 249, 259, 
269, 273, 277, 290, 
294, 296, 298, 299; St. 
Lucia, 278 fathoms; 
2328320 0N 8821057 
W., 95 fathoms; 25° 
33’ N., 84° 21’ W., 
101 fathoms; be- 
tween Martinique 
and Dominica, 160- 
380 fathoms; off La 
Chorrera, Cuba, 250 
fathoms. 

SUD WS xOlaid S44 a oo =N. pulchella var. alata. 

Blake stations 224, 249, 
269, 277, 294, 298; 
Barbados, 100 fath- 


oms. 
subvar. planata___-------- =N. pulchella. 
Blake station 249. 
10. var. meridionalis-pulchella___-__- =N. pulchella. 
Blake station 287. 
MRE WAT NUS COLAC MPa tp em aes ao =Nemaster discoidea; but fig. 14, pl. 17, 
Blake station 231. is NV. cowensis. 
12. var. carinata-discoidea____-_---- = Leptonemaster venustus. 
Blake station 246. 
Sava A CMLINetda a=) ee eee = Nemaster iowensis (the remarks quoted 
from Carpenter). 
Actinometra blakei__-_.--------_---=_- =Comactinia echinoptera; but the speci- 
men described is Nemaster iowensis. 
Actinometra\cristatg] == sen eee aa = Comatonia cristata. 


In addition to the above, which he formally recognized, Hartlaub mentioned 
other varieties; these were: 
Actinometra echinoptera: 


var. carinata-pulchella____-_------- = Neocomatella pulchella. 
Blake station 155. 
war. carinata-rubiginosa___--------- = Nemaster rubiginosa. 


Blake station 155. 
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Actinometra echinoptera—Continued. 


var. rubiginosa-discoidea _ ~~~ ------- = Nemaster discoidea. 
Blake station 231. 
var. valida-meridionalis___--------- = Comactinia echinoptera. 
Blake station 272. 
Vana planatiess <= ===— == see eee = Neocomatella pulchella. 
No locality. 
VIALS NUL ITT eee ee ee Se =Nemaster iowensis; Hartlaub gives this 


as the same as Carpenter’s blakei, 
which is Comactinia echinoptera. 

In 1918 Dr. H. L. Clark recorded numerous specimens of this species from off 
Habana, Cuba, in 110-200 fathoms which had been obtained by the University of 
Iowa’s Bahama expedition in 1893, and in 1921 the present author listed it from 
various localities off Barbados, where it was found by the University of Iowa’s 
Barbados-Antigua expedition in 1918. 


Genus COMATULIDES A. H. Clark 


Comanthus (part) A. H. Cuark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 221; Zool. Anzeiger, 
vol. 34, No. 11-12, 1909, p. 366. 

Cominia A. H. Cuark, Proce. U. 8S. Nat. Mus., vol. 36, 1909, p. 497 (diagnosis; genotype Comanthus 
decameros A. H. Clark, 1908); Proce. Biol. Soc. Washington, vol. 22, 1909, p. 175 (referred 
tothe Comactiniinae); Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 150 
(off the Goto Is., 170 fathoms); p. 193 (probably occurs at Singapore); Ann. and Mag. Nat. 
Hist., ser. 8, vol. 7, 1911, p. 644 (compared with Comissia); Memoirs Australian Mus., vol. 4, 
pt. 15, 1911, p. 725 (absent from Australia); p. 741 (closely related to Comatula); Proc. U. S. 
Nat. Mus., vol. 43, 1912, p. 389 (affinities and relations; closely allied to Comatula and to 
Comactinia); Crinoids of the Indian Ocean, 1912, p. 9 (does not occur in the area of maximum 
intensity of the East Indian fauna; absent from Australia); p. 10 (confined to Japan); p. 13 
(corresponds to Leptonemaster and Comatilia); p. 20 (only known from the Korean Strait); 
p. 55 (in key); p. 83 (original reference; genotype); Beitriige zur Kenntnis d. Meeresfauna 
Westafrikas, Echinod. II, Crinoidea, 1914, p. 309 (corresponds, in part, to Comactinia); 
American Naturalist, vol. 49, 1915, p. 525 (bathymetric range); p. 539 (asymmetry). 

Comatulides A. H. Cuark, Unstalked Crinoids of the Siboga Exped., 1918, p. 24 (in key; range); 
p. 32 (key to the included species). 

Diagnosis —A genus of Comactiniinae including species in which the cirri are 
numerous, XXJV—XUL, long and slender, strongly compressed laterally, and com- 
posed of not more than 20 segments, none of which are broader than long. The 
10 arms are slender, gradually tapering distally, and never unusually attenuated in 
the outer portion. The IBr series are relatively long, narrow, and widely free 
laterally. The segments of the genital pinnules beyond the first 2 are not broadened, 
being as long as, or longer than, broad. 

Geographical range.—From southwestern Japan to the Lesser Sunda Islands. 

Bathymetrical range—From 311 to 984 meters. 

Remarks.—This curious and isolated genus bears much the same relationship 
to the other genera of Comactiniinae that Comatilia, Comatonia, and Microcomatula 
bear to the other genera of Capillasterinae, and, like them, it is a deep-water type. 
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KEY TO THE SPECIES OF THE GENUS COMATULIDES 


a'. Cirri XL, 16-17; division series and proximal portion of arms rugged, with strongly developed 
synarthrial and articular tubercles (southwestern Japan; 311 and ?731 meters). 

decameros, p. 401. 

a. Cirri XXII-XXIV, 12-15; division series and proximal portion of arms without synarthrial or 

articular tubercles (Lesser Sunda and Kei Islands; 520-984 meters) ___-~-- australis, p. 403. 


COMATULIDES DECAMEROS (A. H. Clark) 
Plate 45, Figures 136, 137 
[See also vol. 1, part 1, fig. 80 (dorsal view), p. 133; part 2, fig. 694 (disk), p. 341] 


Comanthus decameros A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 221 (description; 
off the Goto Is., 170 fathoms); Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed); Proe. 
U.S. Nat. Mus., vol. 36, 1909, p. 498 (made type of Cominia). 

Cominia decameros A. H. Cuark, Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, 
p- 150 (off the Goto Is., 170 fathoms; superficial similarity to Heliometra); Proc. Biol. Soc. 
Washington, vol. 25, 1912, p. 21 (compared with Cominia australis); Crinoids of the Indian 
Ocean, 1912, p. 20 (extends down to 170 fathoms); p. 83 (synonymy; record). 

Comatulides decameros A. H. Cuark, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 
(southern Japanese species; range and its significance); Unstalked Crinoids of the Siboga 
Exped., 1918, p. IX (relationship with C. austratis); p. 32 (in key; range); p. 33 (com- 
parison with C. australis). 

?Comatulides decameros GistiN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, 
p. 31 (Bock’s station 37; description). 


Diagnostic features —The cirri are XL, 16-17, and the division series and arm 
bases are rugged, with strongly developed synarthrial and articular tubercles. 

Description.—The centrodorsal is discoidal, bearmg numerous marginal cirri in 
roughly 3 irregular and crowded more or less alternating rows. 

The cirri are XL, 16-17, long, slender, and delicate, 20 mm. in length. The 
first segment is very short, the second varies from slightly longer than broad to about 
twice as long as broad, the third-sixth are from two and one-half to three times 
as long as broad, and the following gradually decrease in length, so that the last two 
are about as long as broad. The opposing spine is represented by a low tubercle. 
The terminal claw is about as long as the penultimate segment and is moderately 
stout and moderately curved. 

The ends of the basal rays are very prominent in the angles of the calyx. 

The radials are concealed by the centrodorsal. The IBr, are short, oblong, 
and widely free laterally. The IBr, (axillaries) are broadly pentagonal, about twice 
as broad as long. 

The 10 arms are 125 mm. in length. The first 7 or 8 brachials are slightly 
wedge-shaped, and those following become triangular and about as long as broad, 
and distally wedge-shaped again and longer. In the outer portion of the arms the 
brachials have projecting and finely spinous distal ends. The arms are rugged and 
tubercular basally, but are not enlarged or swollen. 

Syzygies occur between brachials 3+4, again from between brachials 13+ 14 
to between brachials 17+18 (usually nearer the former), and distally at intervals 
of from 3 to 5 (usually 3 or 4) muscular articulations. 

P,; is 23 mm., P, is 20 mm., P; is 15 mm., and P, is 10 mm. in length. 
The following pinnules increase gradually in length, reaching 22 mm. distally. The 


402 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


teeth on the terminal combs of the oral pinnules are low and rounded; combs do 
not occur beyond P;. P, bears a gonad. The distal dorsal ends of the proximal 
segments of the first 4 or 5 pairs of pinnules are prominent, giving these pinnules a 
serrate dorsal profile basally. The distal ends of all the pinnule segments are 
projecting and finely spinous. 

The color in alcohol is brownish yellow, with the cirri lighter and the perisome 
darker. 

Remarks—In its long and comparatively slender cirri and rugged arm bases 
this curious species presents a most remarkable similarity to species of the antedonid 
genus Florometra. Indeed, it is more likely to be confused with these species than 
with any of its close relatives. 

Notes.—Dr. Torsten Gislén tentatively assigned to this species a young specimen 
from deep water in Sagami Bay, Japan, which he described as follows: 

The cirri are XIX, 11-14, from 5 to 6 mm. in length. The fourth segment is 
the longest, two and one-half times as long as broad; the third and fifth segments 
are somewhat shorter. From the seventh segment onward a weak dorsal prominence 
is developed. The terminal claw is curved and pointed and is somewhat longer 
than the preceding segment. 

The radials are very short, five times as broad as long, in the mid-radial line con- 
cealed by the centrodorsal. The IBr, are three times as broad as long, free laterally, 
and united to the IBr, by synarthry. The IBr, (axillaries) are low pentagonal, 
twice as broad as long. 

The 10 arms are 35 mm. long. The first brachials are free interiorly and, like 
the second, somewhat shorter interiorly than exteriorly. The first 2 brachials are 
united by a close articulation. All of the brachials after the fourth are somewhat 
constricted centrally, with the distal edge everted and spinous. In their proximal 
portion the arms are rather narrow and are well separated from each other. The 
brachials distally are somewhat longer than broad. 

Syzygies occur between brachials 3+4, 11+12, 15+16, and distally at intervals 
of 3 muscular articulations. 

P, is 5 mm. long and is composed of 25 segments, of which 8-10 bear teeth; the 
tip of the pinnule is smooth, the segments not bearing teeth. P, and P; bear combs. 
The comb of P, consists of 8 teeth. P,is 3 mm. long, with 11 segments and without 
a comb. P, is 4.2 mm. long, with 14 segments. The distal pinnules are 5 mm. 
long, with about 15 segments. The basal segments are short and spiny, the distal 
longer, half again as long as broad. 

The disk is 5 mm. in diameter, swollen and somewhat elevated, without calca- 
reous concretions, and clearly visible from the dorsal side in the broad interspaces 
between the arms; it reaches to the fourth brachial. The mouth and anal tube are 
subcentral, the latter being 2.5 mm. high. 

Localities —Off the Goto Islands, near Nagasaki, Japan (lat. 32° 22’ N., long. 
128° 42’ E.); 311 meters [A. H. Clark, 1908, 1909, 1912, 1915, 1918] (1, C. M.). 
Pl. 45, figs. 136, 137. 

?Dr. Sixten Bock’s expedition to Japan station 37; off Okinose, Sagami Bay; 
731 meters; July 8, 1914 [Gislén, 1922]. 


a 
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History—This species was originally described in 1908 from a single specimen 
in the Zoological Museum at Copenhagen. In 1922 Dr. Torsten Gislén recorded a 
specimen which he tentatively referred to this species which had been collected by 
Dr. Sixten Bock in Sagami Bay in 1914. 


COMATULIDES AUSTRALIS (A. H. Clark) 
Plate 45, Figures 138, 139 
Cominia australis A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 21 (description; 

Siboga station 297). 

Comatulides australis A. H. CLarx, Unstalked Crinoids of the Siboga Exped., 1918, p. IX (relation- 
ship with C. decameros) ; p. 32 (in key; range; references; detailed description; stations 267, 297); 

p. 275 (listed); pl. 15, figs. 21, 22. 

Diagnostic features—This species differs from C. decameros in having fewer 
(XXIV) cirri which are composed of fewer (12-13) segments and are very slightly 
stouter and less strongly compressed distally; the synarthrial and articular tubercles 
are not so prominent as in C. decameros, but the rugged character of the arm bases is 
indicated, and might become prominent in larger examples. 

Description.—The centrodorsal is thin discoidal, with the bare dorsal pole flat, 
2mm. in diameter. The cirrus sockets are arranged in three closely crowded roughly 
alternating marginal and submarginal rows. 

The cirri are XXIV, 12-13, from 13 to 15 mm. long. The first segment is short, 
the second is nearly or quite twice as broad as long, the third is twice as long as the 
diameter of the ends, the fourth-sixth are three times as long as the median diameter, 
and the following decrease in length so that the antepenultimate is about one-third 
again as long as broad. The opposing spine is represented by a slight subterminal 
tubercle. The terminal claw is longer than the penultimate segment, rather stout, 
and moderately curved. The longer proximal cirrus segments have slightly swollen 
distal ends, this character gradually disappearing as the segments become shorter. 
The eighth or ninth segment becomes lighter in color distally, and is a slightly marked 
transition segment, though the preceding segments are smooth, like the following. 
The last 4 or 5 segments before the penultimate have their distal dorsal margin very 
slightly thickened. The cirri are moderately compressed laterally, this compression 
increasing slowly and uniformly from the base to the short outer segments. 

The ends of the basal rays are very prominent as rounded tubercles in the inter- 
radial angles. The subradial clefts are very narrow and very deep. 

The radials are concealed in the median line, being visible only at the side of 
and above the ends of the basal rays; their distal angles are separated by a prominent 
V-shaped gap. The IBr, are very short, slightly trapezoidal, narrower distally than 
basally, three times as broad as long, very widely separated laterally, the sides of 
adjacent IBr, making more than a right angle with each other. The IBr, (axil- 
laries) are very broadly pentagonal, almost triangular, about twice as broad as long, 
their lateral edges about half as long as those of the IBr,, with which they make 
slightly more than a right angle. 

Arms 10, probably about 90 mm. long, resembling those of C. decameros, but not 
so rugged and with only mere traces of synarthrial and articular tubercles. The 
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ossicles of the division series and the lower brachials are covered with fine dermal 
granulations. 

P, is 15 mm. long, composed of 42 segments, of which the comb occupies 19, 
arising very gradually. The teeth of the comb are low, well separated, and well 
rounded distally, in height not reaching the lateral diameter of the segments which 
bear them. The second-fourth or -fifth segments of the pinnule have prominent 
and coarsely spinous ends. P, is 12 mm. long, similar to P, but smaller and propor- 
tionately less stout. P ; is 7 mm. long, very slender, proportionately smaller and 
more slender than P;. P, is 6.5 mm. long, slightly stouter than P;, without a comb, 
and becoming very slender distally. The distal pinnules are 12 mm. long with 23 
segments which have prominent articulations. 

Localities —Siboga station 297; off Rotti, southwest of Timor (lat. 10° 39’ 00’’ 
S., long. 123° 40’ 00’’ E.); 520 meters; soft gray mud with a brown superficial layer; 
January 27, 1900 [A. H. Clark, 1912, 1918] (1, Amsterdam Mus.). Pl. 45, figs. 
138, 139. 

Siboga station 267; off the southwesternmost of the Kei Islands (lat. 5° 54’ 
00’’ S., long. 132° 56’ 42’’ E.); 984 meters; gray mud with a brown superficial layer; 
December 20, 1899 [A. H. Clark, 1918] (1, U.S.N.M., E. 404). 

Remarks.—As yet this species is only known from the two specimens dredged at 
widely separated stations by the Siboga. 


Subfamily COMASTERINAE A. H. Clark 


Comasterinae A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 22, 1908, p. 175 (includes Comaster 
and Comanthus); Die Fauna Sudwest-Australiens, vol. 3, Lief. 13, 1911, p. 488 (4 genera and 9 
species in Australia); Crinoids of the Indian Ocean, 1912, p. 6 (subfamily exclusively confined 
to the East Indian region; number of genera and number of species); p. 20 (distribution in 
detail); p. 54 (in key); Bull. de l'Institut océanographique, Monaco, No. 294, 1914, pp. 7, 8 
(relations to temperature); Journ. Washington Acad. Sci., vol. 4, No. 19, 1914, pp. 559-563 
(correlation of geographical and bathymetrical ranges); No. 20, p. 582 (relation to tempera- 
ture); Records of the Western Australian Museum, vol. 1, pt. 3, 1914, p. 114 (genus and 
species collected by the Endeavour in Western Australia); Journ. Washington Acad. Sci., vol. 5, 
No. 4, 1915, pp. 126-134 (bathymetrical range and its phylogenetic and palaeontological 
significance); Amer. Journal of Science, vol. 40, 1915, p. 67 (detailed discussion of bathymetrical 
range); Smithsonian Miscell. Coll., vol. 65, No. 10, 1915, p. 16 and following (phylogenetical 
study); Amer. Naturalist, vol. 49, 1915, p. 525 (bathymetrical and thermal ranges; component 
genera and their bathymetrical ranges); p. 539 (genera with asymmetrical disks; genera with 
One or more rays dwarfed); Unstalked Crinoids of the Siboga Exped., 1918, p. 1 (in key); 
p. 2 (in key); p. 34 (key to the included genera); University of Iowa, Studies in Nat. Hist., 
vol. 9, No. 5, 1921, p. 14 (not represented in West Indies); Smithsonian Miscell. Coll., vol. 72, 
No. 7, 1921, p. 3. 

Comastérinés A. H. Cuarx, Bull. du mus. d’hist. nat., Paris, No. 4, 1911, p. 247. 


Diagnosis.—A subfamily of Comasteridae in which the cirri usually, but not 
always, bear dorsal spines or tubercles on the outer segments; the cirri may be well 
developed, and even large and stout, but are frequently small and weak and only 
partially and irregularly developed, or entirely absent; the arms are always more 
than 10 in number; all, most, or at least some of the division series are 4 (3+4), 
those not 4 (3 +4), if such be present, being 2, or 2 (1+2); the first brachial syzygy 
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is between brachials 3+ 4, with rarely a partially developed syzygy between brachials 
1+2; the first brachial pinnule is always on the second brachial; and the genital 
pinnules are not especially stout, their component segments not noticeably short. 

Geographical range—From southern Japan eastward to Tokyo Bay, the Bonin, 
Pelew, Caroline, Gilbert, and Society Islands, Samoa, Tonga, Fiji, New Caledonia, 
New Zealand, Tasmania, and the southern coast of Australia westward to Baluchistan, 
the Seychelles, Madagascar, Natal, and the Cape of Good Hope as far as Simons and 
False Bays. 

Bathymetrical range.-—F rom the low-tide mark down to 548 meters. The relative 
frequency of the included genera at different depths is as follows: 


O-Toe meterst al ssw (Oh s) 0 ib. 48) Spe Ao otters: ees Be Eu eat 1 
100—200 metiorss Uses es. Sue eee 4 \WA00=550' meters: sjsewee MeaOes & 2S Ses ewe ss 1 
2OO=300LMeterss 4sed4 ex) Steen 3 


Remarks.—The subfamily Comasterinae is a very homogeneous group. All of 
the included species have more than 10 arms, and in some the number may be, in 
certain individuals, in excess of 150. Within fairly narrow limits the number of arms 
is constant in each species. While a very few of the species (as for instance Comaster 
minima) are small and delicate, several, including at least one in each genus, are of 
great size and massive structure. 

The division series are always 4 (8+4) or 2, either (beyond the IBr series) 
exclusively 4 (3+4), or 4 (8+4) and 2 mixed in various proportions. The division 
series of 2 elements may occur in fixed and definite positions (as in Comaster, Coman- 
theria, and Comanthina), or they may be irregularly scattered (as in Comanthus). 

In one genus (Comaster) the synarthries in the division series and arm bases are 
usually replaced by syzygies. The first pinnule on the arms is always on the second 
brachial, and there is always a syzygy between brachials 3+4. All of the pinnules 
are always present, as in the Comactiniinae. 

All of the included genera contain species in which the cirri are wholly absent, 
either invariably, frequently, or occasionally. These species are confined to the 
area bounded by the Philippine and Caroline Islands, tropical Australia, and the 
Maldive Islands. In one genus (Comanthina) all the included species are typically 
without cirri when adult, but all the other genera include species with numerous and 
well-developed cirri which may be small and weak (as in Comanthus parvicirra) but 
are usually large, and may be very large and stout (as in Comanthus bennetti and 
in C. pinguis). 

The cirri have the distal segments shorter than the proximal, usually much 
shorter, and they are invariably, on all or at least some of the cirri, provided with 
dorsal processes. 

Species without cirri, or with deficient cirri, are confined to the area bounded by 
the Philippine and Caroline Islands, tropical Australia, and westward to the Maldive 
Islands. 

Gislén wrote (1922) that within the subfamily Comasterinae 3 different types 
of terminal combs can be distinguished. The first, which he called the Comaster 
type, is short and strongly rolled and composed of a few large teeth placed closely 
together. The combs occur on every second or third pinnule to rather far out on the 
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arm. The second, the Comanthus type, has a greater number of teeth, which are 
small and low and therefore well separated. They become smaller proximally, and 
become obsolete toward the tip of the pinnule, leaving the latter smooth. The 
combs occur on a very few proximal pinnules—never further out on the arm than 
P,—and are in a continuous series, never on every second or third pinnule as in the 
Comaster type. The third type, which to a certain extent is an intermediate one, is 
the subgenus Comanthus type, which has rather high and large teeth right out to the 
tip of the pinnule. As in the Comanthus type, the combs occur in an unbroken series. 

Both the first 2 types are usually very definitely associated with certain genera 
within the subfamily Comasterinae. The Comaster type is found in the genus 
Comaster. The Comanthus type is, according to Gislén, characteristic of the genera 
Comantheria, Comanthina(?), and the subgenus Cenolia in Comanthus. 

But Gislén pointed out that in the subgenus Comanthus the use of this character, 
like so many others, becomes impossible. 

To the subgenus Comanthus are assigned 2 forms, distinguished from each other 
by such an artificial character, in Gislén’s opinion, as the number of arms. He 
believed the facts to be that Comanthus timorensis represents one group of forms with 
a generally greater numberof longer and stouter arms, and C. parvicirra another group 
with a smaller number of more slender arms. But he said that both the so-called 
species vary so considerably that they intrude upon each other’s spheres. 

The specimens obtained by Bock show that within the subgenus Comanthus 
there occur combs of both the Comaster and the Comanthus types, and Mortensen’s 
Japanese specimens show that combs of the subgenus Comanthus type occur also. 

In reporting upon the Bock collection Gislén divided Comanthus (Comanthus) 
parvicirra into 2 subspecies, comasteripinna and comanthipinna, based upon the 
occurrence of the Comaster or the Comanthus type of comb. He said that he was 
neither able nor willing to discuss the innumerable synonyms of this species, and 
remarked that it is not possible to distribute the synonyms among the two new 
subspecies because most of the authors have given no information about the occur- 
rence and appearance of the combs. 

In his report upon the crinoids of Mjéberg’s expedition he mentioned Carpenter’s 
statement regarding the occurrence of the Comaster type of comb in 3 of the forms 
referred by the present author to the synonymy of parvicirra, namely, Actinometra 
elongata, Act. simpler, and Act. quadrata. All of Mjéberg’s specimens, however, had 
4 elements in the IJBr series and combs extending far out on the arms as in Comaster; 
so, trusting to the generic diagnoses of the present author, he referred the specimens, 
properly referable to Comanthus (Comanthus) parvicirra, to the genus Comaster, 
assigning the examples with stouter cirri to Comaster multifida and those with rudi- 
mentary cirri to C. typica. Since then he has been able to show that the occurrence 
of combs far out on the arms is not peculiar to the genus Comaster, but is characteristic 
of certain forms in the subgenus Comanthus in the genus Comanthus. 

Gislén remarked that it is not strange that both of the species in the subgenus 
Comanthus have caused great trouble to all authors by their extreme variability in 
practically all diagnostic characters elsewhere successfully employed. Not only are 
the cirri and cirrus segments, division series and brachials, very variable in appearance 
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and in number, but there are the added complexities arising from the varying develop- 
ment and distribution of the pinnule combs. In one of the specimens of Comanthus 
timorensis described by him the combs reached as far as P;,. In another specimen 
from Java combs occur on every other pinnule at least to P;;. This last he said has 
not been described, and possibly belongs to a new species because of the very long, 
slender, and well-separated arms. 

Gislén said that it is possible that the two species of the subgenus Comanthus 
have become a rubbish heap for various species difficult of solution, or types incon- 
venient for the systematist. In such an event it would be possible to bring order 
into the now confusing multitude and to get a comprehension of the existing types 
by a detailed description of specimens. Characters that might perhaps be applied 
would be the number, or the presence or absence, of cirri, the width of the arm bases, 
the appearance and form of the brachials, of the division series, of the proximal and 
distal pinnules and their component segments, and of the disk, and also the features 
presented by the calcareous spicules. In other words, Gislén advocates a critical 
examination of all available characters in a large amount of material. 

He suggested that possibly existing small species form hybrids between them- 
selves and also cross with related species in the genera Comaster and Comantheria 
and in the subgenus Cenolia. He said that if these hybrids are fertile they will, 
after a couple of generations, be split into countless different types. 

Supposing, for instance, that a form without cirri, with the IIJBr and IVBr 
series 4 (3+4), and with a comb of the Comanthus type, restricted to the proximal 
pinnules, were crossed with a form with cirri, with the II]Br and IVBr series 2, 
and with combs of the Comaster type—short high combs extending on to the distal 
pinnules. Further, supposing that such a hybrid were fertile, and therefore in the 
second generation was normally split up into the different possibilities of recombina- 
tion. Then one would get forms that might be referred to all the known genera 
within the subfamily Comasterinae. If, for instance, the first 3 genes as heterozy- 
gotic might be represented with different forms—rudimentary cirri, a mixture of 2 
and 4 components in the IJ] Br and IVBr series—one would get 108 different possi- 
bilities. The great variability in the division series, even in the same specimen, 
according to Gislén, seems to be proof of the probability of the heterozygotical 
nature of certain individuals of Comanthus parvicirra. 

Gislén regarded the subgenus Comanthus as a very critical group, forming to a 
certain extent a connecting link between Comantheria-Comanthus (Cenolia) and 
Comaster. He said that the reason he did not unite all these genera was that he 
perceived the possibility of the subgenus Comanthus representing a rallying group 
of hybrids and hybrid splittings with combinations of characteristics from different 
form circles. He said that he should have liked to put the subgenus Comanthus as 
a separate genus between Comaster and Comantheria-Comanthus (Cenolia). In this 
case he would have distinguished it from Comaster by having the IIIBr series chiefly 
consisting of 4 elements, and from the two last by its having comb-bearing pinnules 
often occurring far out on the arms. 

But he said that this would not be satisfactory if all the forms in the subgenus 
Comanthus of the comanthipinna type were not transferred to the subgenus Cenolia. 


408 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


So he considered that it is for the present quite as good to retain the classification 
proposed by the present author. 

He suggested as a rather good solution the division of the subfamily Comas- 
terinae into 2 genera, Comaster and Comanthus, the first characterized by having 
combed pinnules occurring distally on every second or third segment, the second 
characterized by having the comb bearing pinnules in an unbroken series. With 
such a division the two types would be easy to keep apart if it were a question of 
closely related forms, for such forms are to be found no matter what division is 
made. He pointed out that in the same individual the combs seldom or never 
vary in the manner of their occurrence on different arms, and so to this extent they 
offer a better distinguishing feature than the division series. The subdivision 
proposed is still, however, impossible to carry out because of the incompleteness of 
the specific descriptions in regard to the appearance and the occurrence of the 
combs. 

He said that to the first genus there might be referred Comaster, the subgenus 
Comanthus (part), and eventually Comanthina and Comantheria (part). To Co- 
manthus in the new sense would be referred Comantheria, Comanthina (part), the 
subgenus Cenolia, and the subgenus Comanthus (part). 

Although it is the largest of the subfamilies of the Comasteridae and the most 
abundantly represented in species and in individuals wherever it occurs, this sub- 
family is the most restricted in its range both geographically and bathymetrically. 
It is not found in the Atlantic, where species of Capillasterinae occur on both the 
eastern and western sides and where a species of Comactiniinae is very abundant 
along the western shores, and it does not descend below 548 meters. Its range in 
Polynesia, however, on the basis of the available information, would seem to be 
much more extensive than that of the other two subfamilies. But this undoubtedly 
is due to insufficient knowledge. 

History.—The subfamily Comasterinae was established in 1909 to include the 
genera Comaster and Comanthus. The genera Comantheria and Comanthina were 
subsequently established—originally as subgenera—to include groups of species 
which previously had been referred to Comanthus. 

The Comasterinae include all the species referred by Dr. P. H. Carpenter to the 
Typica group (all of which fall in the genus Comaster), all of those placed by him in 
the Valida group (which are merely individual variants of Comanthus timorensis or 
of CO. parvicirra, also placed, under the names parvicirra, quadrata, and littoralis, in 
the Parvicirra group), and all of the species referred to the Parvicirra group (which 
are distributed among the genera Comaster, Comantheria, Comanthina, and Coman- 
thus). 


KEY TO THE GENERA OF THE SUBFAMILY COMASTERINAE 


a. Elements of the IBr series and first 2 ossicles following each axillary united by syzygy; IIBr 
series 4 (1+2, 3+4), or partly 4 (1+2, 3+4) and partly 2 (1+2); IIIBr and succeeding 
division series 2 (1+2), only very exceptionally of 4 elements; in large species the IIBr and 
following axillaries typically bear a division series on one face and an undivided arm on the 
other, so that the IIBr (more rarely IIIBr) axillary is the base of a stout trunk composed of 
division series giving off arms on alternate sides; this feature serves to identify the young of 
large species in which the 2 ossicles following each axillary are still united by synarthry 
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(Maldive Islands to Australia, south to Port Walcott, Western Australia, and Port Molle, 
Queensland, Fiji, the Gilbert [Kingsmill] Islands, southern Japan, the Philippines, Maccles- 
field Bank, and the coast of China; 0-290 [7538] meters)__-_____________ Comaster, p. 409. 

a’, Elements of the IBr series and first 2 ossicles following each axillary united by synarthry; 
most of the axillaries bear either 2 division series or 2 arms; there is never a series of succes- 
sive division series bearing alternately a further division series on one side and an undivided 
arm on the other. 

b'. All of the IIIBr series 2; only very exceptionally are IIIBr 4 (3+-4) series to be found follow- 
ing IIBr 2 series, particularly on the posterior arms; IIBr series all, or mostly, 4 (3+-4); 
some, most, or all of the division series following the I11Br series 4 (3+4) (Java to Aus- 
tralia, south to the Abrolhos Islands, Western Australia, and Ballina, New South Wales, 
the Bonin Islands, southern Japan, the Philippines, Formosa [Taiwan], and Fukien 
Province, China; 0-150 meters)__---____- iSeries 27 ERE A Comantheria, p. 483. 

b?. All, most, or at least some of the IIIBr series 4 (3+4). 

e!. Outer IIIBr series on each ray 2, the inner 4 (3+-4); following division series wholly, or 
mostly, 4 (3+4); IIBr series wholly, or mostly, 4 (3+ 4); the typical arrangement of 
the IIIBr series is subject to some variation, on the posterior arms especially, following 
IIBr 2 series; but it is always evident on at least one of the rays (Maldive Islands and 
Ceylon to Australia, south to the Abrolhos Islands, Western Australia, and Torres 
Strait, the Solomon, Caroline, and Philippine Islands, and Macclesfield Bank; 0-548 
mieers) ee feats see os «ee 8 le bee tht heen bp Comanthina, p. 457. 

ce. IIIBr series, either all 4 (3+4), or 4 (3+4) and 2 in varying proportions; in the latter 
case there is never any definite arrangement of the 4 (8+4) and 2 series (Cape of Good 
Hope, Madagascar, the Seychelles and Baluchistan to Australia, including the whole 
southern coast, Tasmania, New Zealand, New Caledonia, Fiji, Tonga, Samoa, the Gilbert, 
Caroline, Pelew, and Bonin Islands, southern Japan, the Philippines, Hong Kong, and 
Amoy;,'\China;10=256 [7548] meters) 2+ 2222s sot at eS ee Comanthus, p. 527. 


Genus COMASTER L. Agassiz 


?Alecto Leacu, Zool. Miscell., vol. 2, 1815, p. 61 (diagnosis; first species A. horrida, not recognizable) .— 
Leacu, Zool. Journ., vol. 1, 1825, p. 589. 

?Polyactis RAFINESQUE, Analyse de la nature, 1815, p. 153 (no type given). 

?Heterias RaFINESQUE, Analyse de la nature, 1815, p. 153 (no type given). 

Comatula (part) Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 534 and following 
authors. 

Comaster L. Acassiz, Mém. soc. de sci. nat. de Neuchatel, vol. 1, 1835, 1836, p. 193 (diagnosis; 
genotype Comatula multiradiata Lamarck, 1816).—Lamarck, Hist. nat. des animaux sans 
vertébres, ed. 3, vol. 1, 1837, p. 472—Go.tpruss, Nova Acta Acad. German., vol. 19, 1839, p. 
349.—Lamarck, Hist. nat. des animaux sans vertébres, ed. 2, vol. 3, 1840, p. 212.—J. Murer, 
Archiv f. Naturgesch., 1840, vol. 1, p. 309; Monatsber. d. k. preuss. Akad. d. Wiss., April, 1840, 
p. 93; Abhandl. d. k. preuss. Akad. d. Wiss., 1841, 1843, p. 203.—[Grrvars], Dict. univers. 
d’hist. nat., vol. 4, 1844, p. 130.—GisreL, Naturgesch. des Thierreichs, 1848, p. 176—QuEN- 
sTeDT, Handb. d. Petrefactenkunde, 1852, p. 600.—pr Konrnck and te Hon. Mém. acad. roy. 
de Belgique, 1854, p. 46.—Bronn, Die Klassen u. Ordnungen d. Strahlenthiere, 1860, p. 202 
(history)—Duyarpin and Hupf#, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 211 (his- 
tory).—Carus, Handb. d. Zool., vol. 2, 1863, p. 515.—Atiman, Trans. Roy. Soc. Edinburgh, 
vol. 23, 1864, p. 246——M. Sars, Mémoire pour servire a la connaisance des crinoides vivants, 
1868, p. 2.—Pome.t, Revue des échinodérmes, [1869], p. lii—P. H. Carpentsrr, Nature, vol. 
15, Jan. 4, 1877, p. 197; Journ. Linn. Soc. (Zool.), vol. 18, 1877, p. 455—Qurnsrept, Petre- 
factenkunde Deutschlands, vol. 4, Asteriden u. Encriniden, 1876, p. 165——Packarp, Zoology, 
1879, p. 101.—Zirret, Handb. d. Palaeontol., vol. 1, 1876-1880, p. 396.—P. H. Carpenter, 
Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 7 (history); Quart. Journ. Geol. Soc., 1880, 
p. 40; Journ. Linn. Soc. (Zool.), vol. 15, 1880, pp. 188 and following; Bull. Mus. Comp. Zodl., 
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vol. 9, No. 4, 1881, p. 166; Report Brit. Assoc. for 1881 (York), 1882, p. 672.—Cnapman, Trans. 
Roy. Soc. Canada, vol. 1, 1882, sect. 4, 1883, p. 115.—Pacxarp, Zoology, 1886, p. 101.— 
Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, No. 40, April 1891, pp. 386, 387 (discussion). — 
Batuer, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 464.—Norman, Ann. and Mag. 
Nat. Hist., ser. 6, vol. 8, No. 44, Aug. 1891, pp. 180, 181—Srer.icer, Zool. Jahrb., Anat. u. 
Ontog., vol. 6, 1892, p. 394—Huxtry, Anat. of Invert. Animals, 1901, p. 498.—A. H. Crarx, 
Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 685 (restored to use with the type Asterias multiradiata 
Linné; diagnosis and list of species); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 
(referred to the Comasteridae); Proc. U. S. Nat. Mus., vol. 34, 1908, p. 211 (referred to the 
Comasteridae); p. 212 (occurs in the West Indies and Japan); p. 506 (status; type Asterias 
multiradiata Linné); vol. 35, 1908, pp. 118, 114; fig. 24, p. 122 (arm structure); p. 123 (restric- 
tion; diagnosis); p. 124 (list of species); pp. 126, 127 (arm structure); American Naturalist, 
vol. 42, No. 500, 1908, p. 541 (characteristic of the Indo-Pacific-Japanese area); Geographical 
Journal, vol. 32, No. 6, 1908, p. 602 (same); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 204 
(distinctive characters) ; p. 207 (compared with Comatella); Proc. Biol. Soc. Washington,vol. 
22, 1909, p. 87 (type determined as Comatula multiradiata Lamarck [not Asterias multiradiata 
Linné]= Alecto multifida J. Miller); Proc. U. S. Nat. Mus., vol. 36, 1909, p. 362 (ambulacral 
plating in the genus [that is, Nemaster] first shown by Springer; constant feature in all West 
Indian species); p. 365 (mouth nearly or quite central); p. 506 (synonymy; genotype; distribu- 
tion); Proce. Biol. Soc. Washington, vol. 22, 1909, p. 173 (articulation in the IBr series a pseudo- 
syzygy); p. 175 (referred to the Comasterinae); Proc. U. S. Nat. Mus., vol. 39, 1911, p. 5388 
(articulation in IBr series); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 711 (determina- 
tion of the genotype); pp. 730, 732 (in key); p. 733 (key to the Australian species); p. 746 
(original reference, characters, and range); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 6 
(Actinometra belli referred to this genus); Crinoids of the Indian Ocean, 1912, p. 2 (a species 
was included by Lamarck in his Comatula multiradiata); p. 9 (possesses additional species in 
Australia); p. 11 (represented in the Ceylon region; this the western limit of the large and 
highly multibrachiate species); p. 55 (in key); p. 83 (original refe-ence; type); Smiths. Miscell. 
Coll., vol. 65, No. 10, 1915, pp. 34 and following (phylogenetic study); American Naturalist, 
vol. 49, 1915, p. 525 (bathymetric range); p. 539 (asymmetrical disk; 1 or more rays dwarfed) ; 
Unstalked Crinoids of the Siboga Exped., 1918, p. 34 (in key; range); p. 35 (key t> the included 
species).—GisLiNn, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 52 (pinnule 
combs); p. 56 (discussion) ; Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 35 (brachial homologies) ; 
p. 84 (pseudosyzygies); p. 88 (articulations); p. 97 (pinnule articulations); p. 117 (relation to 
fossils). 


Phanogenia Lovin, Ofversigt k. Vetensk.-Akad. Férhandl., 1866, No. 9, p. 231 (diagnosis; geno- 


Acti 


type Ph. typica).—Cuaus, Grundziige d. Zool., 1872, p. 229 (a recent type); p. 230 (listed) ; 
1876, pp. 277, 279.—P. H. Carpenter, Nature, vol. 15, Jan. 4, 1877, p. 197; Journ. Linn. Soe. 
(Zool.), vol. 18, 1877, p. 442.—Pascon, Zool. Classification, 1877, p. 30—Zrirre., Handb. d. 
Palaeontol., vol. 1, 1876-1880, p. 346 (referred to the Comatulidae); p. 397 (a recent type).— 
P. H. Carpenter, Quart. Journ. Microsc. Sci., new ser., vol. 18, 1878, p. 361 (basals); Proc. 
Roy. Sce., vol. 28, 1879, p. 389; Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 16 (listed); 
Quart. Journ. Geol. Soe., 1880, p. 40.—Cuaus, Traité de zool., 1884, p. 412.—von GrRaFr, 
Challenger Reports, Zoology, vol. 10, pt. 27, 1884, p. 29.—px Lorrot, Paléontol. frang., ter-ain 
jurassique, vol. 11, pt. 2, 1889, p. 432—Sprincrer, Mem. Mus. Comp. Zodl., vol. 25, No. 1, 
1901, p. 51—A. H. Crark, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 685 (considered a synonym 
of Comaster [as here used]); vol. 35, 1908, fig. 20, p. 120 (arm structure); p. 123 (reinstated; 
diagnosis); p. 124 (list of species); p. 127 (arm structure); American Naturalist, vol. 42, No. 
500, 1908, p. 541 (characteristic of the Indo-Pacific-Japanese area); Geographical Journal, 
vol. 32, No. 6, 1908, p. 602 (same); Smiths. Miscell. Coll., vol. 52, p. 2, 1908, p. 203 (redefined 
and restricted); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 87 (as a generic name must be 
supplanted by Comaster); Proce. U. 8S. Nat. Mus., vol. 36, 1909, p. 8365 (mouth nearly or 
quite central). 

nometra (part) Lirken, Mus. Godeffroy Cat., vol. 5, 1879, pp. 386, 390, and following authors. 
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Antedon (part) Hartuaus, Nachr. Ges. Géttingen, May, 1890, p. 187; Brit, Proc. Zool. Soc. 
London, 1894, p. 400; Brtx, in Gardiner, Fauna and Geography of the Maldive and Lacca- 
dive Archipelagoes, vol. 1, pt. 3, 1902, p. 224. 

Comanthina (part) A. H. Cuarx, American Journ. Sci., ser. 4, vol. 32 (old ser., vol. 182), 1911, 

. 130. 
canaatneia (part) A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, pp. 716, 723. 

Diagnosis.—A genus of Comasterinae in which the elements of the IBr series 
and the first 2 ossicles following each axillary are united by syzygy; the IIBr series 
are 4 (1+2, 3+4), more rarely partly 4 (1+2,3+4) and partly 2 (1+2); the IIIBr 
and later division series are 2 (1+2) or, very exceptionally, of 4 elements; terminal 
combs are not confined to the proximal pinnules, but are found at more or less fre- 
quent intervals on the middle and distal pinnules. 

Geographical range-——From China, southern Japan, the Philippine, Gilbert, 
and Society Islands, Fiji, and Australia, south to Port Molle, Queensland, and Port 
Walcott, Western Australia, westward to the Maldive Islands. 

Bathymetrical range-—From the shore line down to 290 (?538) meters. Of the 
12 species, 11 occur in 0-100 meters, 5 in 100-150 meters, 3 in 150-200 meters, and 
2 are found in depths greater than 200 meters. 

Remarks.—The species of this genus all have a great development of small 
spines on the brachials and especially on the pinnule segments, so that they have a 
characteristic ‘‘feel.’”’ But a similar “feel’’ is possessed by Comanthus samoana and 
by some forms of Comanthus parvicirra. 

They also have a very characteristic appearance. The arms are very slender 
and the elements of the division series and the lower brachials usually have the 
sides distinctly concave. The edges of the elements of the division series, including 
those bordering the syzygial lines, are, excepting in the very largest specimens, 
rather prominently spinous. 

Excepting in C. multifida the color is almost invariably more or less bright 
yellow, with a narrow median dark stripe on the division series and arm bases. 
But this type of coloration is not entirely constant, for C. brevicirra (=parvus) is 
sometimes black with yellow pinnule tips. C. multifida is variously colored (see 
vol. 1, pt. 2, p. 706), but apparently this species is never yellow, or at least wholly, 
when fully grown. 

In the very large species of Comaster the I1Br and following axillaries typically 
bear a division series on one face and an undivided arm on the other, and the divi- 
sion series and undivided arms alternate in position on succeeding axillaries. This 
gives the appearance of 2 stout arm trunks on each ray, of which the IIBr series are 
the bases from which, on every other ossicle, an undivided arm arises, the successive 
arms alternating in position, the first being external, the second internal or adradial, 
the third external again, and so on. More rarely the IJIBr series serve as the bases 
of these arm trunks, in which case there are 4 to each ray. Division series which 
occur out of the regular order, as on the side branches from these main trunks where 
one would expect an undivided arm, are usually of 4 elements instead of the usual 2. 

This very characteristic arrangement of the division series whereby 2 main 
arm trunks arise from each IBr (more rarely from each IIBr) axillary recall the 
conditions in the large species of Comatella. But in Comatella the undivided arms 


412 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


are given off only on the inner or adradial side of the arm trunks, while in Comaster 
they arise first on one side and then on the other. 

The number of arms varies from 20 in C. tenella to 160 or more in C. multibra- 
chiata and about the same number in C. multifida. In C. multifida the number of 
arms seems to vary within rather wide limits, but in the other species it is remark- 
ably constant. 

The proximal pinnules are small and very slender, with abruptly differentiated 
terminal combs usually composed of relatively few very large teeth which are com- 
monly, in preserved specimens, rolled into a ball. Terminal combs are not confined 
to the proximal pinnules, but are found at intervals on the middle and distal pinnules. 
This distribution of terminal combs is not confined, however, to Comaster, though 
elsewhere it is confined to individual variants in certain species. 

Of the 12 included species, 9 invariably possess well-developed and more or less 
numerous cirri, while in 3—one very large, one of medium size, and one small— 
the centrodorsal is wholly without cirri and is reduced to a small stellate plate lying 
within the radial pentagon. 

The several species of Comaster are undoubtedly much more common than would 
appear from the records. They are all extremely brittle, and in the majority of the 
individuals collected the proximal syzygies break through immediately after, or even 
during, capture, rendering them, if taken in the usual way, scarcely worth the trouble 
of preserving. 

KEY TO THE SPECIES IN THE GENUS COMASTER 
a', Cirri absent; or if any cirri are present they are weak and poorly developed and are irregularly 
distributed about the periphery of the much-reduced centrodorsal. 

}!, Size usually large; division series stout and massive; no black mediodorsal line; 45-130, but 
usually more than 80, arms; interbrachial perisome usually heavily plated (Singapore to 
northwestern Australia, New Guinea, New Britain, and the Fiji, Gilbert, and Philippine 
Islands;)0-91 -meters):_ 2225255222. tek lee ee eee multifida, p. 413. 

b®, Size smaller; division series more slender; a conspicuous black mediodorsal line; no inter- 
brachial plating. 

c!, Size moderate; more than 40 (40-80, usually 40-60) arms (Maldive Islands to New Britain, 


Fiji, and the Macclesfield Bank; 0-55 meters)_--._--__--_------------- gracilis, p. 430. 
c?, Small and exceedingly slender and delicate; less than 40 arms (Sunda Islands to northern 
Australia and the Philippines; 24[?9]-216 meters)_...._------------- minima, p. 435. 


a’, Cirri present, well developed, and occurring in an uninterrupted marginal row or rows. 
b!. Arms 140-160 in number; cirri numerous, large and stout, with 13-16 segments (Andaman 
and Lesser Sunda Islands to the Philippines; 31[?9]-55 [?538] meters) multibrachiata, p. 437. 
b?. Not more than 65 arms. 
cl. More than 40 arms. 

d', Cirri short and stout, their length not more than one-tenth of the arm length; longest 
cirrus segments not more than three times as long as the median width; antepenultimate 
segment never longer than broad, and penultimate segment broader than long. 

e!. Cirrus segments 8-11, the longest (third) three times as long as the median width; 
those following decrease in length, so that the antepenultimate is about as long as 
broad and the penultimate is slightly broader than long; the fourth and following 
have slight dorsal processes; arms 37-63 in number, 90 mm. long (Lesser Sunda 
Islands to the Philippines; 35[?27]-106 meters)_.______________ fruticosus, p. 440. 

é. Cirrus segments 12-13, the longest (third-fifth) half again as long as broad, or at most 
only slightly longer; seventh and following with slightly everted distal dorsal ends; 
ninth or tenth and following broader than long; arms 60 in number, 150 mm. long 
(China}*Singapore) ek SO. SENS _ Le OS Pee schénovi, p. 443. 
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@, Cirri longer and more slender, more than one-tenth of the arm length; longest cirrus 
segment (third) from three to three and one-half times as long as the median width, 
those following rapidly becoming shorter, so that the antepenultimate is slightly 
longer than broad and the penultimate is about as long as broad; the sixth and follow- 
ing have sharp and prominent dorsal processes; 60 arms (Java Sea; 88 meters). 

sibogae, p. 442. 
c?, Not more than 40 arms. 
d', Arms 35-40 in number. 
el. Cirri with 10-12 segments, 8 mm. long; arms 60-70 mm. long (Andaman, Lesser 
Sunda, and Aru Islands and the Moluccas to the Macclesfield Bank and southern 


Japan! 15\(79}-110 meters) Seer. to) eaters eee ie brevicirra, p. 444. 
é. Cirri with 15-17 segments, 12-15 mm. long; arms 85 mm. long (Kei Islands; 0-52 
Meters) Ae TL Ges ie ee Member) EAT Pee NER 5 eee) pulcher, p. 443. 


d. Less than 35 arms. 
e!, Arms 30-35 in number. 
f'. Longest cirrus segment (fourth) about twice as long as broad; cirri VIII-X XIII, 
9-13; 30-33 arms 80-100 mm. long (Lesser Sunda Islands to New Guinea, and 


northward to the Philippines; 18-290 [?400] meters) ____.______ distincta, p. 448. 
f*. Longest cirrus segments (third and fourth) three times as long as broad; cirri XV, 
10; 30 arms (southern Japan; 100-174 [?210] meters)___________ serrata, p. 451. 


e?, Arms 20 in number; cirri XII, 10-11, the longest segments about two and one-half 
times as long as broad; cirri weak and rather slender; arms 65 mm. long (Singapore 
to the Kei Islands; 0-90 meters)_._.__.__-__________--- -_____- tenella, p. 455. 


COMASTER MULTIFIDA (J. Miiller) 
Plate 46, Figures 140, 141 


[See also vol. 1, part 2, figs. 148-151 (analysis of arm structure), p. 83; fig. 695 (disk), p. 341; pl. 9, 
fig. 1023 (analysis of division series) ] 


Comatula multiradiata Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 534.— 
DE BLAINVILLE, Dict. dessci.nat., vol. 10, 1818, p. 108 (from Lamarck).—Lamouroux, Encyclop. 
méthodique, vol. 2, 1824, p. 205 (from Lamarck).—pxr BuaINvILLB, Dict. des sci. nat., vol. 60, 
1830, p. 229 (from Lamarck).—Oxern, Allgem. Naturgesch., vol. 5, Abt. 2, 1835, p. 594 (from 
Lamarck).—pr BLaINvVILLE, Manuel d’actinologie, 1834, 1836, p. 249 (from Lamarck).— 
Dousarpin, in DesHayes and Mitne-Epwarps, Hist. nat. des animaux sans vertébres, ed. 3, 
vol. 1, 1837, p. 470 (from Lamarck).—DrsuHayes and Mitnn-Epwarps, Hist. nat. des animaux 
sans vertébres, ed. 2, vol. 3, 1840, p. 209 (from Lamarck).—J. Miuier, Abhandl. d. k. preuss. 
Akad. d. Wiss., 1841, 18438, p. 180 (structure) —[Gervais], Dict. universel d’hist. nat., vol. 4, 
1844, p. 130 (from de Blainville)—Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, No. 40, 
April, 1891, pp. 386, 387 (type of Comaster).—A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 34, 
1908, p. 444 (identity); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 87 (identity; identifica- 
tion by Miiller as Alecto multifida); Crinoids of the Indian Ocean, 1912, pp. 2, 29 (of Lamarck, 
1816, includes Comaster multifida, Capillaster sentosa, and Comanthus bennetti). 

Comaster multiradiatus L. Aaassiz, Mém. soc. de sci. nat. Neuchdtel, vol. 1, 1835, 1836, p. 193.— 
pE Lorio.L, Paléontol. frang., ter. jurassique, vol. 11, pt. 2, 1889, p. 487 (after Agassiz).— 
Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 387 (type of Comaster). 

Alecto novae-guineae J. Miituer, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 186 (descrip- 
tion; Eidouma); Archiv f. Naturgesch., 1841, vol. 1, p. 146 (same); Abhandl. d. k. preuss. 
Akad. d. Wiss., 1841, 1843, p. 216.—A. H. Cuarx, Notes from the Leyden Mus., vol. 33, 
1911, p. 176 (notes on the type); Memoirs Australian Mus., vol. 4, No. 15, 1911, p. 748 (placed 
in the Typica group by Carpenter). 
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Alecto multifida J. Mtuuer, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 188 (new name con- 
ferred upon the specimens described as Comatula multiradiata by Lamarck); Archiv f. Nat- 
urgesch., 1841, vol. 1, p. 144 (same); Abhandl. d. k. preuss. Akad. d. Wiss., 1841, 1848, p. 
216 (structure)—BrrtTHoLp, Lehrb. d. Zool., 1845, p. 528 (from Miiller).—A. H. Crarx, 
Proc. U. S. Nat. Mus., vol. 34, 1908, pp. 444, 452 (same as Comatula multiradiata Lamarck, 
which is the same as Asterias multiradiata Linné [error]); Proc. Biol. Soc. Washington, 
vol. 22, 1909, p. 87 (=Comatula multiradiata Lamarck [which is not Asterias multiradiata 
Linné] reidentified); Proc. U. S. Nat. Mus., vol. 36, 1909, p. 396 (near Phanogenia typica) ; 
Bull. du mus. dhist. nat., Paris, 1911, No. 4, p. 244 (=Comatula multiradiata Lamarck, in 
part; that is, minus Capillaster sentosa and Comanthus bennettt). 

Comatula multifida J. MiiuteR, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 188 (same as 
Alecto multifida); Archiv f. Naturgesch., 1841, vol. 1, p. 147 (same); Abhandl. d. k. preuss, 
Akad. d. Wiss., 1847, 1849, p. 262 (redescription)—Dusarpin and Hues, Hist. nat. des 
zoophytes, Echinodérmes, 1862, p. 207 (synonymy; description; Indian Seas).—A. H. Crarx, 
Crinoids of the Indian Ocean, 1912, p. 30 (identity). 

Comatula novae-guineae J. Miituer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 264 
(redescribed).—Dusarpin and Hup#, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 208 
(synonymy; description; New Guinea)——Kuut and van Hassett, in Herklots, Bijdragen 
tot de Dierkunde, 13 Afl., 1869, p. 11, pl. 10—P. H. Carpenter, Trans. Linn. Soc. (Zool.), 
ser. 2, vol. 2, 1879, p. 29 (unable to place either in Antedon or in Actinometra).—A. H. Cuark, 
Crinoids of the Indian Ocean, 1912, p. 31 (identity). 

Alecto multiradiata (part) TroscHeL and Rurue, Handb. d. Zool., 1859, p. 584 (after J. Miiller). 

Phanogenia typica Lovin, Ofversigt k. Vetensk.-Akad. Férhandl., 1866, No. 9, p. 231 (descrip- 
tion; New Harbour, near Singapore; shallows and muddy places); fig., p. 230, a~h.—Cuaus, 
Grundziige d. Zool., 1872, p. 230 (example of the genus); 1876, p. 279 (same).—P. H. Car- 
PENTER, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 20 (characters, as described by 
Lovén); Proc. Roy. Soe., vol. 28, 1879, p. 389.—Cuavs, Traité de zool., 1884, p. 412.— 
Mincxkert, Archiv f. Naturgesch., Jahrg. 71, 1905, vol. 1, Heft 1, p. 234, footnote (from 
Lovén).—A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed); Smiths. Miscell. 
Coll., vol. 52, pt. 2, 1908, p. 203 (Albatross Sta. 5138; arm structure); Proc. Biol. Soc. Wash- 
ington, vol. 22, 1909, p. 87 (this species, the type of Phanogenia, is closely related to Alecto 
multifida, the type of the prior genus Comaster; therefore Phanogenia is not available as a 
generic name).—A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 748 (placed 
in the Typica group by Carpenter); Crinoids of the Indian Ocean, 1912, p. 3 (history). 

Actinometra stellata LitKken, Mus. Godeffroy Cat., vol. 5, 1874, p. 190 (Fiji; nomen nuduwm).— 
P. H. Carpenter, Proc. Roy. Soc., vol. 28, 1879, pp. 386, 390 (centrodorsal); Quart. Journ. 
Geol. Soc., 1880, p. 51 (same); Notes from the Leyden Mus., vol. 3, 1881, p. 195 (Fiji; syn- 
onym of typica); Challenger Reports, Zoology, vol. 11, p. 32, 1884, pp. 132, 319; vol. 26, 
pt. 60, 1888, pp. 296, 297-—A. H. Cuark, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 447 (his- 
tory); Vidensk. Medd. fra den naturhist. Forening i Kébenhavn, 1909, p. 117 (synonym of 
typica); Notes from the Leyden Mus., vol. 33, 1911, p. 178 (=Comaster typica; specimen from 
Fiji compared with the type of novae-quineae). 

Comatula, sp. (part) P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 23, foot- 
note 5. 

Actinometra multifida P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 22 (inter- 
brachial plates); p. 27 (systematic position); p. 28 (arm division; correction of Miiller).— 
Brwx, Proc. Zool. Soc. London, 1882, p. 533 (listed); p. 535 (specific formula).—P. H. Car- 
PENTER, Proc. Zool. Soc. London, 1882, 1883, pp. 740 and following (discussion of Bell’s 
method of formulation, and corrected formula)—Brtu, Report Zool. Coll. H. M. 8. Alert, 
1884, p. 155 (specific formula); p. 169 (Perey I.; Albany Island; Prince of Wales Channel).— 
P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 44, 48, 58, 329, 330, 
333, 367, 382 (Queensland; Torres Straits; characters).—HamANN, Bronns Klassen u. Ordnun- 
gen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Crarx, Proc. U. S. Nat. 
Mus., vol. 34, 1908, p. 444 (history); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 714 
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(of Bell, 1884=Comaster typica + Comanthina schlegelii); p. 716 (credited to Australia by 
Carpenter); p. 717 (identification of Alert records); p. 719 (of Bell, 1894=Comaster typica+ 
Comanthina belli); Crinoids of the Indian Ocean, 1912, pp. 31, 36, 39 (identification of previous 
records); p. 75 (B. M., MS. = Capillaster multiradiata) ; Smiths. Miscell. Coll., vol. 61, No. 15, 
1913, p. 76 (identification of specimens under this name in the B. M.). 

Actinometra novae-guineae P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 193 
(notes on the type; Eidouma).—BE LL, Proce. Zool. Soc. London, 1882, p. 583 (listed); p. 535 
(specific formula) —P. H. Carpenter, Proc. Zool. Soe. London, 1882, 1883, pp. 732 and fol- 
lowing (discussion of Bell’s method of formulation and corrected formula); Challenger Reports, 
Zoology, vol. 11, pt. 32, 1884, p. 49; vol. 26, part 60, 1888, pp. 57, 295, 298, 299, 367, 381.— 
Hartztaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 109 (systematic position).— 
Prerrer, Abhandl. d. Senck. naturf. Gesellsch., vol. 25, 1900, p. 85 (Ternate)—Hamann, 
Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1584 (listed) —A. H. 
Cuark, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 684 (assigned by Carpenter to the T'ypica 
group); Crinoids of the Indian Ocean, 1912, p. 35 (of P. H. Carpenter, 1888 = Comaster novae- 
guineae). 

Actinometra typica P. H. CarpenTER, Notes from the Leyden Mus., vol. 3, 1881, p. 195 (Jobie; 
Fiji; Singapore; Cebu).—BeE xt, Proc. Zool. Soc. London, 1882, p. 534 (listed); p. 535 (specific 
formula) —P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1883, pp. 733 and following 
(discussion of Bell’s method of formulation and corrected formula) ; Challenger Reports, Zoology, 
vol. 11, pt. 32, 1884, pp. 4, 10, 49, 51, 52, 337; vol. 26, pt. 60, 1888, p. 296 (synonymy; description; 
station 174 B, C or D; also Malacca, Jobie, Zebu, Fiji, and Kingsmill Is.; discussion); pl. 57, 
fig. 1—Harruaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 11 (collected by Brock 
at Amboina); p. 102 (comparison of centrodorsal with that of Actinometra [Capillaster] macro- 
brachius); p. 108 (Amboina; characters of the specimen; discussion of the T'ypica group); p. 113 
(in G6ttingen Mus.).—Beruu, Willey’s Zool. Results, pt. 2, 1899, p. 134 (Blanche Bay, New 
Britain) —Sprincer, Mem. Mus. Comp. Zodl., vol. 25, No. 1, 1901, p. 51 (base compared with 
that of Uintacrinus)—MuinckeErt, Archiv f. Naturgesch., Jahrg. 71, 1905, vol. 1, Heft 1, p. 
172 (syzygies; regeneration)——Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, 
vol. 2, Abt. 3, 1907, p. 1584 (listed) —A. H. Cuark, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 684 
(assigned by Carpenter to the Typica group); Crinoids of the Indian Ocean, 1912, pp. 35, 
38, 39, 40, 90 (identity of previous records); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 79 
(of Bell, 1899=C. typica+C. gracilis; of Bell, 1902=Comanthina schlegelii; B. M., MS.=C. 
gracilis + Comantheria briareus) . 

Actinometra variabilis Bru, Proc. Zool. Soc. London, 1882, p. 535 (specifie formula) —P. H. Car- 
PENTER, Proc. Zool. Soc. London, 1882, 1883, pp. 138 and following (discussion of Bell’s method 
of formulation and corrected formula) —BeE.t1, Report Zool. Coll. H. M. 8. Alert, 1884, p. 155 
(specific formula); p. 169 (Thursday I.; description); pl. 17, figs. B, a—P. H. Carpenter, 
Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 330.—Hamann, Bronns Klassen u. Ord- 
nungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cuark, Proc. U. 8. Nat. 
Mus., vol. 36, 1909, p. 396 (belongs near Phanogenia typica); Bull. du mus. d’hist. nat., Paris, 
1911, No. 4, p. 248 (=Comaster multifida); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 714 
(of Bell, 1884=Comaster typica+C. multifida); p. 716 (credited to Australia by Carpenter) ; 
p. 717 (includes Alecto multifida and Phanogenia typica); p. 719 (of Bell, 1894=Comanthus 
parvicirra); p. 749 (discussion; =Comaster typica); Crinoids of the Indian Ocean, 1912, pp. 31, 
36, 39 (identity of previous records) ; Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 79 (identity 
of Bell’s records, 1884 and 1894).—H. L. Crarx, The Echinoderm Fauna of Torres Strait, 
1921, p. 6. 

Actinometra multifida (part) Bett, Report Zool. Coll. H. M. 8. Alert, 1884, p. 169 (Prince of Wales 
Channel; Australia). 

Antedon typica Hartiavs, Nachr. Ges. Gottingen, May 1890, p. 187 (editorial error). 

Actinometra belli (part) Déperuetn, Denkschr. Ges. Jena, vol. 8, 1898, p. 479 (Thursday I.); plate, 
fig. 4 [but not 4a]. 
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Comaster novae-guineae A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686 (listed); Notes 
from the Leyden Mus., vol. 33, 1911, p. 176 (identity); p. 178 (redescription of the type; pos- 
sibly a synonym of typica); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 6 (Ternate; previ- 
ously recorded by Pfeffer)——Gustin, Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 39, footnote 
(disk reaches to IIBry or 4). 

Comaster typica A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686 (listed); Zool. Anzeiger, 
vol. 34, No. 11-12, 1909, p. 365 (19° 42.1’ S., 116° 49.8’ E., 50 fathoms); Vidensk. Medd. fra 
den naturhist. Forening i Kgbenhavn, 1909, p. 189 (synonymy; includes stellata; Fiji; descrip- 
tion of a specimen; type of arm division in the genus); Notes from the Leyden Mus., vol. 33, 
1911, p. 177 (Jobi; description) ; p. 178 (comparison with the type of novae-guineae); Proc. U.S. 
Nat. Mus., vol. 41, 1911, p. 171 (comparison with multifida and variabilis, which last is typica, 
part); Bull. du mus. d’hist. nat., 1911, No. 4, p. 248 (compared with multifida and variabilis; 
parent species of multifida); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 437 
(northwest Australia); p. 439 (East Indian species ranging south to Port Hedland and Percy I.); 
p. 443 (range on the east coast); p. 444 (range on the west coast) ; p. 453 (localities; summary of 
previous localities; description of young specimens [=belli]); p. 465 (association with other 
species); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 717 (known to P. H. Carpenter from 
Australia) ; p. 721 (oceurs south to Port Molle); p. 722 (northwest Australia); p. 723 (Port Wal- 
cott); p. 733 (in key); p. 747 (annotated synonymy; characters; Port Molle; description of the 
specimen; plating of the interradial areas; summary of Australian records; range); p. 748 
(nearly perfect syzygy in the IBr series); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 6 
(specimens from Port Hedland are young of belli, which is nearly related to this species; Fiji); 
Proc. U.S. Nat. Mus., vol. 43, 1912, p. 385 (of A. H. Clark, 1909=typica); p. 390 (north of Port 
Walcott, 50 fathoms); Crinoids of the Indian Ocean, 1912, p. 3 (history); pp. 31, 35, 36, 38, 39 
(identity of previous records); p. 83 (synonymy; summary of previous records; range); Die 
Fauna Stidwest-Australiens, vol. 4, Lief. 6, 1913, p. 308 (specimens from Port Hedland are 
belli); p. 313 (occurs south to Port Walcott, not to Port Hedland); Smiths. Miscell. Coll., vol. 
61, No. 15, 1913, p. 12 (published references to the specimens in the British Museum; localities 
and characters of these); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 222 and 
following (detailed account of the distribution in Australia). 

Comaster carpentert A. H. Cuark, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 686 (new name for Actino- 
metra multifida P. H. Carpenter, not Alecto multifida J. Miiller); vol. 34, 1908, pp. 444, 506 
(same). 

Comaster variabilis A. H. Cuarx, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 41, 1911, 
p. 171 (=C. typica+C. multifida; type is a specimen of the former; discussion of structure and 
affinities). 

Phanogenia carpentert A. H. Cuark, Proc. U.S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia novae-guineae A. H. CuarK, Proc. U.S. Nat. Mus., vol. 35, 1908, p. 124 (listed) ; Smiths. 
Miscell. Coll., vol. 52, pt. 2, 1908, p. 203 (arm structure; systematic position). 

Phanogenia variabilis A. H. Cuark, Proc. U.S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comaster multifida A. H. Cuark, Proc. U. S. Nat. Mus., vol. 41, 1911, p. 171 (Philippine specimen 
recorded under this name described as new under the name of Comaster taviana; history of 
C. multifida; discussion of structure and affinities); Amer. Journ. Sci., ser. 4, vol. 32 (old ser. 
vol. 182), No. 188, Aug. 1911, p. 130 (significance of interradial plates); Bull. du mus. d’hist. 
nat., Paris, 1911, No. 4, p. 244 (part of Comatula multiradiata Lamarck, which equals this species 
+Capillaster sentosa and Comanihus bennetti; this element of the composite was identified by 
Miiller as Lamarck’s multiradiata); p. 247 (Australia; history; description; comparison with 
related species) ; p. 248 (derived from C. typica); Memoirs Australian Mus., vol. 4, pt. 15, 1911, 
p. 717 (known to Carpenter from Australia); p. 721 (occurs south to Cape York); p. 722 (north- 
west Australia); p. 733 (in key); p. 748 (perfect synarthry in the IBr series); p. 750 (annotated 
synonymy; characters; Australian records; =Actinomeira belli Déderlein, 1898, in part; de- 
scription of the type at Paris; a local form of Comaster typica); Crinoids of the Indian Ocean, 
1912, p. 29 (=Comatula multiradiata Lamarck, part); p. 30 (=C. multifida J. Miiller, 1849); p. 
31 (=Actinometra variabilis Bell, 1884, part); p. 36 (=Actinometra multifida+ Act. variabilis, 
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part, P. H. Carpenter, 1888); p. 39 (=Act. belli Déderlein, 1898, part); p. 84 (synonymy; 
habitat; differential characters); Unstalked Crinoids of the Siboga Exped., 1918, pp. 35, 36 

(in key; range).—H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 6 (history); 

p. 15 (discussion); pp. 192 and following (range). 

Comaster novaeguineae A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 35 (identity); p. 87 
(synonymy; summary of previous records; description of the type); Unstalked Crinoids of the 
Stboga Exped., 1918, p. 35 (in key; range); p. 37 (synonymy; stations 89,231; Maumeri, Flores); 
p. 274 (listed).—H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 6 (history); 
p. 15 (range; not found by the Carnegie expedition, 1913; color in life of Philippine specimens) ; 
p. 192 and following (range). 

Comaster novaeguinea A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, pp. 272, 276 
(listed). 

Diagnostic features—Large and robust, with the division series broad and 
massive and the interbrachial perisome usually heavily plated. The arms average 
80 in number, and are usually considerably more in fully grown individuals. There 
is no conspicuous dark mediodorsal line on the division series and arms, though an 
indistinct trace of such a line may be present. The centrodorsal is greatly reduced, 
stellate, with no trace of cirri in the fully grown animal; in the young when cirri are 
present they are few in number and irregularly distributed about the margin of the 
centrodorsal. 

Notes.—The specimen from New Harbour described and figured by Professor 
Lovén has 80 arms. The IIBr series are 4 (3+4), each bearing 2 IJIBr 2 (1+2) 
series. The IIIBr series bear externally an undivided arm, and internally a IVBr 
2 (1+2) series. The IVBr series bear an undivided arm and a VBr 2 (1+2) series, 
the position of these being reversed in reference to the division series and undivided 
arm preceding. The VBr series bear 2 undivided arms. 

The IIIBr and all subsequent axillaries therefore carry one division series and an 
undivided arm which alternate in position on succeeding axillaries, the first of the 
undivided arms (that on the IIIBr axillary) being always external in reference to the 
IIBr series. 

The centrodorsal is greatly reduced, stellate, and flush with the radial ring. 
There are about VIII rudimentary cirri irregularly situated in the radial areas. 

The radius of the centrodorsal is 1.3mm. The radius of the radial pentagon is 
2.5mm. The distance from the middle of the centrodorsal to the apex of the IBr 
axillary is 5.8mm. The IIBr series are 5.2 mm. long. The IlIBr series are 2 mm. 
long. The IVBr series are 2 mm. long, and the VBr series are 1.8 mm. long. The 
undivided arms are 110 mm. long. The distance from the middle of the centrodorsal 
to the arm tips is 126.8 mm. 

The specimen from the Danish expedition to the Kei Islands station 37 has about 
150 arms. The centrodorsal is a thin disk, rounded pentayonal, with XII cirri of 
various sizes, though none fully developed; the largest is 13 mm. long with 14 segments, 
slender and straight. 

In the specimen from the Moluccas which served Miiller as the type of his Alecto 
multifida there are 45 arms. The typical scheme of arm division is as follows: There 
are 10 I1Br 4 (8+4) series. Each of these carries externally a [1IBr 2 series and 
internally an undivided arm; the IIIBr series bears externally an undivided arm and 
internally a [VBr 2 series. The IVBr series carries 2 undivided arms. As in Lovén’s 
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specimen from New Harbour and in the Copenhagen specimen from Fiji, the general 
effect is of 2 stout arm trunks giving off arms which are alternately imternal and 
external. But while in the specimens from New Harbour and Fiji there are 2 of 
these arm trunks arising from each IJBr axillary, and therefore 4 to each postradial 
series, in the specimen under consideration the arm trunks arise from the IBr axillaries, 
and there are therefore only 2 to each ray. One of the IIIBr series is 4 (8+4). 
There are 8 IVBr series, all of 2 ossicles and all internally developed. There is a 
single VBr 2 series. 

The elements of the IIIBr series are united by what appears to be a close syn- 
arthry which has not become transformed into a syzygy. This is probably what 
misled Carpenter and caused him to place this species in the Parvicirra group instead 
of in the Typica group, where it belongs. 

The division series are broad, and the interradial perisomic areas are completely 
and heavily plated. 

There were about XV cirri present in life, the stumps remaining showing that 
the cirri were stout. 

The specimen from Siboga station 89 has the arms 80 mm. long. There are 5 or 
6 postradial axillaries. 

The example from Maumeri has the arms 75 mm. long and 4 or 5 postradial 
axillaries. 

The specimens from Ternate are both small. 

The individual collected by the Siboga at Amboina has the arms 85 mm. long and 
5 or 6 postradial axillaries. 

Hartlaub remarked that in neither of the specimens which were collected by 
Doctor Brock at Amboina is there a trace of cirri on the centrodorsal, the latter lying 
almost beneath the level of the radial ring. 

The rays divide usually five times, and never more than seven times. In one 
specimen all the IIBr series are 4 (3 +4); in the other 8 of the IIBr series are 4 (3 +4) 
and 2 are 2. In the first specimen all the IJIBr series are 2, while in the second one of 
the rays has the 2 outermost IIIBr series 4 (3+4), but all the others are 2. In the 
first specimen 18 out of the 20 IIIBr series bear interiorly, in reference to the IIBr 
series, a [VBr 2 series and outwardly an undivided arm. The other 2 bear an external 
as well as an internal IVBr series, which in one case is 4 (3 +4) and in the other case 2. 
In the second specimen 12 of the IIIBr series bear a IVBr 2 series internally in refer- 
ence to the IIBr series and externally an undivided arm. Two of the IIIBr series, 
both external in reference to the IBr series, bear 2 undivided arms, and 6 bear a IVBr 
2 series internally and a IVBr 4 (3 +4) series externally. 

Hartlaub noted that the IVBr series may be 4 (3+4), or sometimes 3. He also 
remarked that when the IIBr series, which are normally 4 (3 +4), are of 2 ossicles the 
outer division series also are irregular. 

The pinnules of the first 2 pairs are of almost equal length, but those of the second 
pair are often the longer. The pinnules of the 3 following pairs are markedly shorter 
and are exceedingly slender. Hartlaub said that in this respect his specimens seemed 
not to be wholly in agreement with those recorded by Carpenter, for the latter wrote 


that those of the first pair are the longest, those of the second pair shorter, and the 
length of those following decreases. 
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The arm length of these 2 specimens is about 200 mm. Hartlaub remarked that 
the unusual length of the arms is very remarkable, as Carpenter described the arms 
as short; he suspected that in Carpenter’s specimens the arms were not preserved for 
their full length. The distal portion of the arms is exceedingly slender, so that if 
they are broken their length may easily be underestimated. 

Hartlaub observed that the syzygial nature of the union of the elements of the 
IBr series is debatable. The articulation described by Carpenter as syzygial Lovén 
considered as a synarthry, and Hartlaub said that after a careful study of the case he 
might adopt this latter view. He remarked that the radial sculpture characteristic 
of all syzygial joint faces is lacking, but instead, as is also the case with the articulation 
between the first 2 elements of the I1Br series, there are prominent concentric ridges, 
and in the dorsoventral line a joint axis in the form of an inconspicuous fuleral ridge. 
Also it is seen on a cross section that the joint face has a prominent epiphysis; that is, 
a calcareous mass present on all the articular surfaces which lies on that of the ossicle 
itself, from the substance of which it is distinguished by its denser texture. Also it 
must be admitted that the appearance of the articulation is not essentially different 
from that of the comparable articulation in Comanthina schlegelii. 

In discussing the specimen from Jobie, Carpenter said that the characters which 
he believed to be especially distinctive of the species (typica) are the following: 

The centrodorsal is stellate, with few or no cirrus sockets, and nearly flush with 
the radials. The elements of the [Br series are united by syzygy, but the articular 
line is rarely dotted. The rays may divide seven or eight times. The IIBr series 
are 4 (3 +4), the subsequent division series being 2 (1+2). The first 2 brachials are 
united by syzygy, and the next syzygy is usually somewhere between brachials 9 + 10 
and11+12. The distal intersyzygial interval is 3 muscular articulations. 

The pinnules decrease in length to about the sixth brachial, and then increase 
again, though the following pinnules rarely, if ever, reach the length of the lowest 
pinnules. The segments of the middle and later pinnules are very spiny. 

The mouth is usually subcentral and radial, but the ambulacral grooves are 
unequal. The anus is marginal. 

He noted that the specimen from Jobie is an exceedingly fine one, with the disk 
measuring 20 mm. in diameter and the arms 125 mm. long. It is remarkable for 
the great length of its lowest pinnules, the first one reaching 16 mm., and also for 
the great development of spines on the elongated segments of the middle and later 
pinnules, the edges of which are fringed with strong spines, while a still larger one 
projects forward and upward on each side near the distal end. 

In Miiller’s type specimen from Eidouma, as redescribed by Carpenter, the 
centrodorsal is a thin pentagonal disk with its angles slightly produced and about 
15 cirrus sockets on its sloping sides. 

The cirri are all lost. 

Traces of subradial clefts appear between the sides of the centrodorsal and the 
inner margins of the short radials. 

The IBr, are shorter than the radials, widely hexagonal and only partly united 
laterally. The [Bry (axillaries) are free, pentagonal, barely two and one-half times 
as long as the IBr,, to which they are united by syzygy. The IBr series are quite 
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free laterally. The rays divide four or five times. The IIBr series are 4 (3 +4). 
The succeeding division series are 2 (1+2); the first element is only partially united 
laterally with its fellow. 

The 56 arms are about 90 mm. long. The first 2 brachials form a syzygial pair 
which is oblong or nearly square. The next 2 brachials are usually articulated, but 
may form a syzygial pair. The following 2 or 3 brachials are transversely oblong, 
and their immediate successors are longer, wedge-shaped, with slightly overlapping 
distal ends. After this both length and breadth diminish and the brachials become 
blunter and smoother, elongating again toward the arm tips. The arms are dimorphic, 
those on one side of the calyx (probably the posterior) being shorter with only 60-70 
brachials and tapering more rapidly than the longer anterior arms with 80-90 
brachials. 

The first syzygy is between brachials 1+2, and there is frequently another 
between brachials 3+4, especially on those undivided arms borne by axillaries 
which carry division series on their other faces. The next syzygy is usually between 
brachials 9+10 or 10+11, and the distal intersyzygial interval is 3, or sometimes 
only 2, muscular articulations. 

Pp is moderately long, with a well-marked terminal comb. The next pinnule 
normally is P;. The size of this pinnule and also of P, varies very considerably, 
being greater on the outer than on the inner arms of each ray. There is a gradual 
decrease in size from the first pinnule to those on the fourth and fifth brachials 
beyond, after which they increase again, losing the terminal comb at about the 
eighth brachial. Their squarish segments have spiny tufts in the mediodorsal line, 
and at the distal end of each there are one or two rather larger lateral spines. ‘Toward 
the arm tips the pinnules gradually become more slender, but increase very little in 
length; their segments become oblong, and the large lateral spines are almost entirely 
limited to their outer sides. 

The disk is missing. Some of the shorter arms have only an imperfect groove 
and tentacular apparatus, or none at all. 

The diameter of the radial ring is 10.5 mm. 

The skeleton is grayish white, the perisome a darker gray. 

Herklots published a colored plate showing this specimen as it appeared in life. 
The calyx and division series are orange brown, the undivided arms lighter and rose 
pink, becoming bright yellow at the extreme tip. The figure gives 40 arms, and 
shows that the disk was lacking at the time it was drawn. Herklots remarked that 
Miiller in his original description said that the color, as preserved in alcohol, was 
brown. 

In the specimen from north of Port Walcott, Western Australia, there are 5 or 
6 successive axillaries on each postradial series, the arms being in the vicinity of 
100 in number, and probably about 70 mm. in length. All the IIBr series are 4 
(3 +4), and all the following division series, with but two or three exceptions, are 2 
(1+2), the exceptions being 4 (+4). The IBr, are laterally united, but the [Br 
axillaries are widely separated. The brachials have slightly prominent and finely 
spinous distal ends. 
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The pinnule segments have spinous dorsal surfaces, the outermost 4 or 5 bearing 
long recurved dorsal spines. Terminal combs occur at intervals on the distal 
pinnules. 

The centrodorsal is rounded pentagonal, discoidal, rising to a height of about 
0.5 mm. above the dorsal surface of the radial pentagon, and bearing a marginal 
row of but partially obliterated cirrus sockets. 

The mouth is subcentral. 

The color in alcohol is white, with the disk and perisome light brownish. 

The type of Actinometra variabilis from Thursday Island was thus described by 
Bell. . 

The centrodorsal is of moderate size, concave in the middle. 

The cirri are X, about 15, marginal in position, about 10 mm. long. There are 
very faint indications of spines on the most distal segments only. 

The radials are visible. The IBr, are exceedingly wide in proportion to their 
length and are in lateral contact. The IBr, (axillaries) are almost perfectly trian- 
gular. The IIBr series are normally 4 (+4). The IIIBr series are 2, or 4 (3+4). 
If there is another division, it is 2. 

The 60-90 arms are not very long, and thin. The first 4 or 5 brachials have 
the sides pretty even and the succeeding are very distinctly wedge-shaped, the distal 
edge becoming faintly denticulated. Further out the wedge becomes wider and the 
denticulation disappears. 

Syzygies occur between brachials 3+4, 11+12, and 16+17 and distally at 
intervals of about 4 muscular articulations. 

The pinnules generally are delicate and short, the first rather the longest. 

The disk is as much as 30 mm. in diameter, owing to the extensive development 
of the interradial plating, which extends to the IIBr axillaries. 

The color is yellowish green, with darker spots, patches, or lines, the ends of 
the arms and the lower surface darker; or the upper surface may be of a pale flesh color. 

The figure shows a specimen with 64 arms. All of the I1Br series are 4 (3 +4). 
All of the following division series are 2 except for 2 IIIBr 4 (8+4) series, both 
internally developed on the same IIBr series and both paired with an external IJ] Br 
2 series. 

In the specimens in the British Museum collected by the Alert at Thursday 
Island there are 6 postradial axillaries. 

The example from Prince of Wales Channel has 64 arms 75 mm. long. There 
are usually 6 postradial axillaries. The cirri are VII, 15; they are becoming reduced 
and show signs of disappearing. 

The specimen from Port Molle is small and immature, with about 50 arms. 
The centrodorsal has a row of 12 cirrus sockets which in life probably bore functional 
cirri. One cirrus stump of 2 segments remains. The lateral interradial portion of 
the disk is completely plated. 

The 2 specimens recorded from Australia (as multifida) by Bell resemble that 
from Port Molle. Both are small. There are 5 or 6 postradial axillaries. The 
interradial dorsal perisomic areas are heavily plated. There are no cirri, although 
the cirrus sockets are well formed. 
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In the small Challenger specimen from near Kandavu, Fiji, the arms, according 
to Carpenter, are shorter and less fleshy than in Lovén’s specimens from New Har- 
bour, with less spiny brachials, the terminal faces of which are less closely applied. 
The basal pinnules are relatively shorter and their component segments less spiny, 
while the segments of the terminal pinnules are almost smooth and the pinnules 
stiffer, so that the arms have a less feathery appearance. 

On the other hand, a specimen from Fiji obtained from the Godeffroy Museum 
(presumably the one in the Hamburg Museum) and recorded by Carpenter has 
moderately feathery arms and more spiny pinnules. 

The small specimen from Fiji in the Copenhagen Museum bearing Liitken’s 
manuscript name stellatus has nearly 80 arms, which are 80 mm. long. There are 
6 or 7 postradial axillaries. Eight of the 10 I/Br series are 2 (1+2), the remaining 
2 being 4 (3+4). The distal division series which are developed out of the regular 
order as described below, 3 in number, are 4 (3+4), the remainder being 2 (1+2). 
The first syzygy on the undivided arms is between brachials 1+ 2. 

Each IIBr axillary bears externally an undivided arm and internally a IJIBr 
2 (1+2) series. The latter bears a IVBr series and an undivided arm, which last is 
on the opposite side from that arising from the axillary preceding. Subsequent arm 
divisions are similar, the axillaries bearing each a division series of 2 (1+2) and an 
undivided arm, the undivided arms being given off from alternate sides. The general 
appearance, therefore, is that of two very stout arms arising from each IIBr axillary, 
from which smaller arms arise on every alternate ossicle, being given off first on one 
side and then on the other. 

Of the specimens from Port Galera, Mindoro, one (M. C. Z., 660) is a slender 
example, with about 130 arms which are about 180 mm. long. Another (M. C. Z., 
662) is slender, with about 100 arms which are about 115mm.long. A third (M.C.Z., 
663) is small, with about 100 arms which are about 85 mm. long. Of the remainder 
(M. C. Z., 618), one has about 150 arms which are about 250 mm. long; one has 
about 150 arms about 230 mm. long; one has about 100 arms 125 mm. long; two 
have about 90 arms 125 mm. long; and the last has the arms intertwined dorsally 
so as to conceal the division series. One specimen (M. C. Z., 661) is represented 
by fragments. 

Carpenter said that some large specimens from Cebu which are preserved in 
the zoological museums at Dresden and Vienna do not differ much from the type, 
except that the lower pinnules decrease more gradually in size. 

Carpenter noted that in this species the centrodorsal is stellate, with little or 
no trace of cirrus sockets, and is nearly flush with the radials, sometimes being even 
below their level. It is separated from the radials by distinct clefts. 

He remarked that the articulation between the elements of the IBr series, as 
illustrated by the Challenger specimen from Fiji, appeared to be a syzygy of much 
the same character as that found in the pentacrinites and in Rhizocrinus; that is, 
with the apposed faces almost smooth and devoid of the radial striation which is so 
marked in the syzygies of Antedon. The result is that the junction line of the 2 ossi- 
cles as viewed dorsally is simple instead of being more or less interrupted or dotted, 
as it is in the case of the syzygies in the later division series. He said that Lovén’s 
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figure of the distal face of a IBr; seemed to show a median dorsoventral ridge, like 
that which he figured in the corresponding part of Heliometra glacialis. In reality, 
however, there is not an articular ridge with a fossa on either side of it for the recep- 
tion of a muscular or ligamentous bundle, but merely a division between the 2 sides 
of the joint face which has a slight general convexity, and there is a corresponding 
concavity, which is divided into 2 parts by a median line, on the proximal face of 
the [Br axillary. 

Tf the 2 ossicles were really articulated, each face would have a median ridge and 
lateral fossae instead of fitting into one another by a slight curvature. The median 
line shown by Lovén in his figure of the IBr; also appears on an undoubted syzygial 
face from further out on the ray, and Carpenter had no doubt whatever that the 
union of the elements of the IBr series is really a syzygial one, although the usual 
radiating ridges and furrows which are so characteristic of syzygies in comatulids 
are not present on the apposed faces. Traces of them are sometimes visible, however, 
as a series of little elevations squarish or oblong in shape which radiate outward from 
the central canal never, or only very rarely, reaching the margin, and produce the 
appearance of a syzygial face with its ridges interrupted at intervals. But in other 
cases the apposed faces are almost smooth. The syzygies further out on the rays, 
however, are more normal in character. 

Carpenter noticed that the pinnules bear terminal combs as far as about the 
twelfth brachial and that combs occasionally appear further out on the arms. 

He described the mouth as being usually subcentral and radial, with the primary 
ambulacra arranged very much as in Antedon; but the anal interradius is considerably 
the largest, with the anus near its margin and sometimes very difficult to find. The 
interradial and interpalmar areas are often much plated. 

Abnormal specimens.—In this species it is not unusual to find the IIBr series 
2 (1+2) instead of 4 (3+ 4). 

In one of the 2 specimens described by Hartlaub from Amboina both of the 
IIBr series on one of the rays are 2 (1+2). 

In the specimen from Jobie, 4 of the II Br series are 2 (1+ 2). 

In the Challenger specimen from near Kandavu, Fiji, there are 4 I[Br 2 (1+ 2) 
series, 2 on each of 2 IBr series. 

In the specimen from Fiji in the Copenhagen Museum 8 of the IIBr series are 
2 (1+2), and only 2 are 4 (3+4). 

In the example from Fiji recorded by Carpenter as obtained from the Godeffroy 
Museum (presumably the one in the Hamburg Museum), which was very likely one 
of the same lot as the preceding, 4 of the IIBr series are 2 (1+ 2). 

In the specimen from Port Galera, Mindoro, with about 150 arms about 250 mm. 
long, the IBr, is missing on one ray. 

Localities —New Harbour, near Singapore; shallows and muddy places; Capt. 
Albert Vesté6 [Lovén, 1866; P. H. Carpenter, 1881 (as Singapore), 1888 (as Malacca). 

Cape Bantam, western Java [Kuhl and van Hasselt, 1869]. 

Siboga station 89; Pulu Kaniungan ketjil; 11 meters; coral; June 21, 1899 [A. H. 
Clark, 1918] (1, Amsterdam Mus.). 
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Siboga; Maumeri, Flores; coral reef; April, 1899 [A. H. Clark, 1918] (1, Amster- 
dam Mus.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 37; about 
40 meters; sand; April 23, 1922 (1). 

Ternate, Moluccas [Pfeffer, 1900; A. H. Clark, 1912] (2, H. M.). 

Amboina, Moluccas; Dr. J. Brock [Hartlaub, 1891]. 

Moluccas; Péron and Lesueur, 1803 [Lamarck, 1816; J. Miiller, 1841, 1849; 
P. H. Carpenter, 1879, 1888; A. H. Clark, 1911] (1, P. M.). 

Siboga station 231; anchorage at Amboina; 40 meters; coral sand; collected in 
reef exploration; November 14-18, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Island of Jobie, Geelvink Bay, New Guinea; von Rosenberg [P. H. Carpenter, 
1881, 1888; A. H. Clark, 1911] (1, L. M.). 

Island of Eidouma, New Guinea; Salomon Miiller [J. Miller, 1841, 1849; 
Dujardin and Hupé, 1862; P. H. Carpenter, 1879, 1881, 1882, 1883, 1884, 1888; 
Bell, 1882; Hartlaub, 1891; A. H. Clark, 1911, 1912] (1, L. M.). 

Blanche Bay, New Britain; Arthur Willey [Bell, 1899] (2, B. M.). 

North of Port Walcott, Western Australia (lat. 19° 42’ 06’ S., long. 116° 49’ 
48’’ E.); 91 meters; Gazelle [A. H. Clark, 1909, 1911, 1912, 1913] (1, Berl. M.). 
Pl. 46, fig. 141. 

Alert; Thursday Island; 5.4—7.3 meters; sand [Bell, 1884; A. H. Clark, 1911, 1913] 
(4, B. M.). 

Thursday Island [Déderlein, 1898]. 

Alert; Albany Island [Bell, 1884]. 

Alert; Prince of Wales Channel, Torres Strait; 9.1-12.7 meters [Bell, 1884; A. H. 
Clark, 1911, 1913] (1, B. M.). 

Port Molle, Queensland [A. H. Clark, 1911] (1, Austr. M.). 

Australia [Bell, 1884; A. H. Clark, 1913] (2, B. M.). 

Challenger station 174B, C, or D; near Kandavu, Fiji (lat. about 19° 06’ N., 
long. about 178° 18’ E.); depth given as 466, 1,115 or 384 meters, none of which can 
be correct; coral mud; August 3, 1874 [P. H. Carpenter, 1881, 1888; A. H. Clark, 1913] 
(1, B. M.). 

Fiji (Liitken, 1874; P. H. Carpenter, 1881, 1884, 1888; A. H. Clark, 1908, 1909, 
1911, 1912] (2,C.M., H.M.). Pl. 46. fig. 140. 

Gilbert (or Kingsmill) Islands [P. H. Carpenter, 1888]. 

Albatross station 5138; in the vicinity of Jolo (Sulu) ; Jolo Light bearing S. 19° E., 
2.5 miles distant (lat. 6° 06’ 00’’ N., long. 120° 58’ 50’’ E.); 34.7 meters; sand and 
coral; February 14, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 35053). 

Cebu, Philippines [P. H. Carpenter, 1881, 1888]. 

Port Galera, Mindoro, Philippines; Dr. L. E. Griffin [H. L. Clark, 1921] (9+, 
M. C. Z., 618, 660-663). 

Erroneous localities —Port Hedland, Western Australia [A. H. Clark, 1911, 1912, 
1913]. The specimens referred to are young examples of Comanthina belli. 

Northwestern Australia [A. H. Clark, 1911]. This refers to C. belli. 


Percy Islands, north of Port Curtis, Queensland [Bell, 1884; A. H. Clark, 1911]. 
This refers to Comanthina schlegelii. 
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Australia; Péron and Lesueur, 1803 [A. H. Clark, 1911]. This is an error for 
Moluccas. 

Indian Seas [Dujardin and Hupé, 1862]. This refers to the Moluccas. 

Geographical range-——From Singapore and Java to Australia, south to Port 
Walcott, Western Australia, and Port Molle, Queensland, Fiji, the Gilbert (Kingsmill) 
Islands, and the Philippines. 

Bathymetrical range—From the shore line down to 91 meters. Most of the 
specimens have been taken in very shallow water. 

History—Among the various species which were included by Lamarck in 1816 
in his new genus Comatula was Comatula multiradiata, of which he gave a brief 
description. 

In the preparation of his monograph on the comatulids it was necessary for 
Johannes Miiller to know just what the species was to which Lamarck referred. 
Taking advantage of a visit to the Paris Museum by Franz Herrmann Troschel, he 
provided the latter with manuscript descriptions of all the species which he knew 
and asked him to compare with these the specimens which he found. 

Troschel took notes on one of the 3 specimens which had served as the basis for 
Lamarck’s short account of Comatula multiradiata. The characters indicated by these 
notes did not agree with those of any described species, and so in 1841 Miller rede- 
scribed the specimen as representing a new species which he called Alecto multifida. 

His description is as follows: The cirri are XX +, 14, with a very small opposing 
spine. There are 44 arms. There are 3 radials (that is, one radial and the [Br series), 
of which the third is axillary without a syzygy. The IIBr series are 4 (+4). From 
this point on, so long as the arm division continues, every second segment is axillary, 
but without a syzygy. The brachials have everted ends. The distal intersyzygial 
interval is 4 muscular articulations. The pinnules are all long. Between the arm 
bases the dorsal perisome has many plates which unite the arms as far as the second 
division. 

Troschel also visited the Leyden Museum and there made notes on a specimen 
from New Guinea which had been collected by Salomon Miiller. This was described 
by Johannes Miiller in 1841 under the name of Alecto novae-guineae, as follows: 

The centrodorsal is small. The cirri are XV+. There are 56 arms. The third 
radial (that is, the [Br2) is axillary. The J[Br are 4 (8+4). ‘‘Between the following 
axillaries of the arms, which divide four to five times, always only 1 segment. No 
axillary has asyzygy.’”’ This evidently means that the I11Br and subsequent division 
series are 2. The distal intersyzygial interval is 3 muscular articulations. The first 2 
pinnules are very long, the following pinnules becoming shorter. On each segment of 
the pinnules there are a few spines. The color is brown. The expanse is 8 inches 
(216 mm.). 

In his monograph published in 1849 Miiller referred both of these species to 
Comatula. He repeated without change his original description of novae-guineae. 
In his redescription of multifida, which he himself had examined in the meantime, he 
gave the number of the arms as 40-44 and the number of the cirrus segments as 16 
instead of 14. He also mentioned that the last 8 segments of the cirri bore dorsal 
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tubercles. He said that the first pinnules, which are on the second brachials, are the 
longest. 

Dujardin and Hupé, in 1862, under the name of Comatula novae-guineae published 
a translation of Miiller’s original description (1841). Dujardin, however, personally 
examined the material in the Paris Museum, and his description of multifida differs 
slightly from that published by Miller. He wrote that the 5 arms almost at the base 
divide into 8 or 10 pinnulate branches, which seem to arise from the disk in such a 
way that the number of these branches, ordinarily 44 or 45, may rise as high as 50. 
The remaining portion of his description is a translation of Miller. The locality 
given by Dujardin and Hupé is ‘‘mer des Indes.” 

Troschel, in his notes which were incorporated in Miiller’s original description, 
recorded the number of arms as 44. Miiller, after examining the material in the Paris 
Museum, gave the arm number as 40-44. Dujardin said that the number of the 
arms is 44 or 45, and may rise as high as 50. 

This discrepancy is easily explained. The specimen studied by Troschel, which 
is therefore the type of multifida, has 45 arms, as I determined from personal exam- 
ination. 'Troschel counted only 44, while Dujardin said ‘'44 or 45.”” The specimen 
having 40 arms which Miller found together with this individual, was an example 
of Capillaster sentosa taken by Péron and Lesueur in 1803, at the same time and place. 
The specimen with 50 arms referred to by Dujardin was probably an example of 
Comanthus bennetti with 56 arms, which was also taken by Péron and Lesueur in the 
Moluccas in 1803. There is in the Paris Museum another specimen of Capillaster 
sentosa with about 50 arms, which was collected in the Moluccas by Quoy and 
Gaimard, and undoubtedly this also was examined by Dujardin. 

A collection of natural-history specimens of different kinds was made by Capt. 
Albert Vest66 and by him presented to the elementary school at Visby, Sweden. 
This proved to include several forms of more than usual interest, which, with the 
consent of Captain Vestéé and of Rector C. Cramérs, were presented to the Riks 
Museum at Stockholm, through Mr. O. A. Vesté6. Among these were 3 specimens 
of a remarkably fine comatulid which were considered by Prof. Sven Lovén as repre- 
senting a new genus. These he described in 1866 under the name of Phanogenia 
typica. 

King William I of Holland was deeply interested in science, and under his patron- 
age large collections of natural-history specimens were made in the Dutch overseas 
possessions. The results of the study of this material were published in sumptuous 
form. Naturally the more conspicuous and most easily preserved creatures received 
first attention. But in 1869 there were published under the editorship of Dr. J. A. 
Herklots a large number of colored figures of echinoderms which were based upon 
specimens collected and sketches made by Kuhl, van Hasselt, and Salomon Miller. 
Among these was a figure of a comatulid identified as Comatula novae-guineae which 
had been taken by the last named at Eidouma, an island off the coast of New Guinea. 
This is the individual which was described in 1841 under the name of Alecto novae- 
guineae by J. Miiller. 

In 1874 Prof. C. F. Liitken listed Actinometra stellata from Fiji in the catalogue 
of the Godeffroy Museum, but gave no indication of its characters. 
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Dr. P. H. Carpenter, in 1879, wrote that in Actinometra multifida, the type of 
which he had personally examined in Paris in the autumn of 1876, the tertiary arms 
borne by the palmar (IIJBr) axillaries may divide again several times. In every 
case there are only 2 segments between each division, and all the successive axillaries, 
like the palmar axillaries, have no syzygies. He also observed that the interbrachial 
perisome contains numerous small calcareous plates. 

In the same memoir he wrote that the Challenger collection included 2 very ab- 
normal species of Actinometra. The rays divide three times, and the first 2 segments 
(distichals) of each of the 10 primary arms are united by ligaments only, like the 
second and third radials. The third or axillary distichal bears the secondary arms, 
which consist of 1 axillary segment only, which is primitively double, being made up 
of 2 parts united by syzygy. The first joints of each of the ultimate arms borne by 
this axillary agree with it in being syzygial segments. These species are Comaster 
novae-guineae and C. distincta. 

In 1881 Carpenter redescribed the type specimen of Alecto novae-guineae and de- 
scribed in detail a specimen from Jobie which he identified as Actinometra typica, 
referring it to Lovén’s species. As a synonym of the latter he cited the Actinometra 
stellata of Liitken, of which he had examined some duplicates distributed by the 
Godeffroy Museum. He mentioned that during his visit to Copenhagen he found 
that Liitken had already come to the conclusion that his stellata was the same as 
Lovén’s typica. He discussed the proximal syzygies in this species at considerable 
length and gave a summary of its distinctive characters. He said that no 2 speci- 
mens of this type which he had seen are quite alike, but they pass into one another 
so very gradually that it is practically impossible to separate them. He mentioned 
some large specimens from Cebu in the zoological museums at Dresden and at Vienna, 
and one dredged near Fiji by the Challenger. 

He considered typica as the nearest ally of novae-guineae, but differing in the 
stellate centrodorsal with few or no cirrus sockets, and in the much longer and more 
slender segments of the terminal pinnules, which have the large lateral spines occur- 
ring on both sides instead of being almost entirely limited to the outer side of each 
segment. 

Prof. F. Jeffrey Bell in 1884 recorded a number of specimens of this species which 
had been collected by the Alert in the Torres Straits region under the name of Acti- 
nometra multifida. He also described as a new species Actinometra variabilis based 
on 4 specimens from Thursday Island which do not differ in any way from others 
which he referred to multifida. Under the name multifida he included a specimen of 
Comanthina schlegelii from the Percy Islands. 

In 1884 Carpenter mentioned the occurrence of syzygies between the elements 
of the IBr series in novae-guineae and typica, and the anomalous development of this 
syzygy in typica. He also noted the extreme reduction of the centrodorsal in stellata. 
He divided the species of “Actinometra’”’ into 8 groups, one of which he called the 
“Group of Actinometra typica.” 

In 1888 Carpenter redescribed Actinometra typica on the basis of the single 
specimen secured by the Challenger. His description differed only slightly from that 
which he had published in 1881. The only additional features he mentioned were that 
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the lowest pinnules have a well-defined terminal comb which extends out to about 
the twelfth brachial and occasionally appears further out on the arms, and that both 
the ‘‘interradial and interpalmar areas are often much plated.” He discussed the 
peculiarities of this type in great detail, but without bringing out any new facts other 
than that the specimen of Actinometra stellata (which he regarded as a synonym of 
typica) in the Copenhagen Museum has 8 out of the 10 IIBr series of 2 elements only 
which he believed to be united by synarthry and not by syzygy. 

He discussed the characters of novae-guineae at some length, and referred this 
form to the Typica group. In the key to the species of this group he differentiated 
it from typica by the possession of functional cirri and from multibrachiata by the 
possession of 3 or 4 instead of 6 or 8 “‘postradial”’ axillaries, as well as by the posses- 
sion of ‘“‘few”’ instead of ‘‘well-developed”’ cirri. 

The arm structure of Bell’s variabilis he treated in some detail. He placed this 
form in the Parvicirra group including “‘tridistichate species with a pinnule on the 
second brachial and a syzygy in the third.” In the key to the species of the Parvi- 
cirra group he placed it next to multifida, from which it was distinguished by the 
possession of XX instead of X cirri. But in his original description of multifida 
Miller gave the number of the cirri as XX, so that this difference does not hold. 

Dr. Clemens Hartlaub in 1891 recorded 2 specimens of Actinometra typica from 
Amboina and described them in detail. He also discussed at considerable length the 
articulation between the elements of the IBr series in the Typica group which Car- 
penter assumed to be a syzygy, reaching the conclusion that it does not differ essen- 
tially from that found in such species as some of those which Carpenter assigned to 
the Parvicirra group. 

Prof. Ludwig Déderlein in 1898 recorded Actinometra belli from Thursday 
Island; but one of his figures supposedly of that form represents this species. In the 
succeeding year Prof. F. Jeffrey Bell recorded this species, as Actinometra typica, 
from Blanche Bay, New Britain, where it had been collected by Prof. Arthur Willey. 
One of his three specimens, however, is referable to C. gracilis. 

In 1908 I renamed Actinometra multifida of P. H. Carpenter, which I erroneously 
assumed to be different from the Alecto multifida of Miller, Comaster carpenterv. 
The reasoning was that Alecto multifida of Miller, according to the author’s own state- 
ment, is a synonym of Comatula multiradiata Lamarck. Miller took the ground 
that Lamarck’s description was not indentifiable, but that the same name had been 
applied by Goldfuss to quite a different species which was adequately described, so 
that the name multiradiata held for the latter. He therefore proposed multifida to 
cover Lamarck’s type specimens. This is all correct; but I went on to say that we 
know now what the Comatula multiradiata of Lamarck really is, and that it is the same 
as one of the species included in the Linnean Asterias multiradiata. Therefore it is 
really the Comatula multiradiata of Goldfuss that needs a new name, and Alecto 
multifida of Miller becomes a pure synonym of Comatula multiradiata Lamarck, 
which itself is a synonym of Asterias multiradiata Linné. 

In another paper published in 1908 I recorded under the name of Phanogenia 
typica two specimens which had been dredged by the Albatross in the Philippines, 
and discussed at some length the characters of the division series in this and allied 
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species. The numerous specimens recorded here as Phanogenia novae-guineae repre- 
sent in reality Comaster fruticosus. 

In 1909 in a discussion of the new species Comanthus [Comantheria] polycnemis 
I stated that Bell’s variabilis and the multifida of Miller and of Carpenter do not 
belong in the Parvicirra group where they were placed by Carpenter, but instead are 
nearly related to Phanogenia typica. In another paper I recorded, and gave extended 
notes upon, a specimen which had been dredged by the German steamer Gazelle north 
of Port Walcott, and in a third paper I recorded and described a specimen from Fiji 
in the Copenhagen Museum which bore the manuscript name Actinometra stellata of 
Liitken, and which had previously been studied by Carpenter. ‘The example 
recorded under the name of Comaster novae-guineae in this last paper is the type 
specimen of C. schénovi. 

Having discovered my error in regard to multifida, I published a correction of it 
in 1909. By describing Alecto multifida, Miller had in effect fixed the identity of 
Lamarck’s Comatula multiradiata, which is not identical with the Linnean Asterias 
multiradiata. Carpenter’s multifida is the same as Miiller’s multifida. I remarked 
that Alecto multifida is a somewhat anomalous species congeneric with, though not 
closely related to, Phanogenia typica of Lovén. ‘This incorrect statement was due to 
my having at hand a specimen from the Philippines which I had determined as 
multifida, but which I later found to be a wholly different type and described under 
the name of Comaster taviana. 

In 1910 I examined the type specimen of multifida in the Paris Museum and 
Bell’s material in the British Museum. In 1911 in a paper on the recent crinoids 
in the Paris Museum I published a detailed account of Miiller’s type and remarked 
that it is the same as the Actinometra variabilis of Bell and a derivative from Comaster 
typica, which is found only in the waters of northern Australia. 

In a paper on the recent crinoids of the Leyden Museum, published in the same 
year, I gave notes upon the specimen from Jobie recorded as Actinometra typica by 
Carpenter, and upon the type of Miiller’s Alecto novae-guineae. The specimens of 
novae-guineae of a rough and spinous character which are mentioned in this paper are 
in reality C. fruticosus. 

In a monograph on the crinoids of Australia, also published in 1911, I described 
a specimen of C. typica from Port Molle, listed all the known Australian records, and 
gave an annotated synonymy and a summary of the range. Comaster multifida was 
treated separately as ‘‘a curious local derivative from the comparatively widely 
spread C. typica type.” 

In a memoir on the crinoids of southwestern Australia published in 1911 I gave 
a summary of the occurrence of Comaster typica on the Australian coasts, with a com- 
plete list of localities. The 3 specimens recorded and described, however, represent 
C. belli and not C. typica. 

In another paper published in 1911 I discussed the relationships of typica and 
multifida and noted that Bell’s variabilis was based upon specimens of both, the type 
being a specimen of typica. I mentioned that a specimen of Comaster multifida which 
I had recorded from the Albatross Philippine collections fitted the available descrip- 
tions of multifida exactly, but that when I examined the type of the latter in Paris 
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I found it to be quite a different thing from what I had supposed. I therefore 
described the Albatross specimen as representing a new species which I called Comaster 
taviana. 

In a memoir on the crinoids of the Indian Ocean published in 1912 Comaster 
typica and OC. multifida were considered as distinct, and the synonymy and range of 
each were given. All previous records of these forms were cited. 

In a paper on the crinoids of the Museum fiir Naturkunde in Berlin published 
in 1912 there were mentioned under the name of C. typica the specimen from north of 
Port Walcott and also the 5 from southwestern Australia which really represent 
C. belli. In another paper on the crinoids in the Hamburg Museum, published also 
in 1912, the specimen from Fiji was listed as C. typica, and 2 from Ternate, previously 
recorded by Pfeffer, were mentioned under the name of C. novae-guineae. 

In 1913, in a supplement to my memoir on the crinoids of southwestern Australia 
(1911), I redetermined as Comaster belli the 3 young specimens from Port Hedland 
which I had previously described under the name of C. typica. In a paper on the 
crinoids of the British Museum published in the same year I reidentified and listed 
all of the specimens in that institution, and in 1915 I discussed at considerable length 
the distribution of this form on the Australian coasts. 

In 1918 I recorded and gave notes upon 3 specimens which had been collected by 
the Siboga in the Dutch East Indies, and also gave a synonymy of the species. A key 
to the species of the genus Comaster was included in this work, and in this typica and 
multifida were considered as distinct forms. 

In 1921 Dr. Hubert Lyman Clark discussed this species in great detail in reference 
to its relation to the echinoderm fauna of Australia. 


COMASTER GRACILIS (Hartleub) 
Plate 47, Figures 143, 144 


Actinometra gracilis HartLAuB, Nachr. Ges. Gottingen, May 1890, pp. 170, 187 (description; Pulo 
Edam); Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 11 (collected by Brock); p. 111 
(Pulo Edam, near Batavia; detailed description and comparisons); p. 113 (in Géttingen Mus.); 
pl. 5, fig. 55—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, 
p. 1584 (listed) —A. H. Cuarxk, Proce. U. S. Nat. Mus., vol. 33, 1908, p. 684 (assigned by 
Hartlaub to the Typica group) ; Crinoids of the Indian Ocean, 1912, p. 38 (identity). 

Actinometra, sp. Bru, Proc. Zool. Soc. London, 1894, p. 402 (notes on a specimen); Crinoids of 
the Indian Ocean, 1912, p. 287 (=C. gracilis); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, 
p. 79 (same). 

Actinometra typica BELL, Willey’s Zool. Results, part 2, 1899, p. 184 (Blanche Bay, New Britian). 

Antedon indica (part) Brxi, in Gardiner, Fauna and Geography of the Maldive and Laccadive 
Archipelagoes, vol. 1, pt. 8, 1902, p. 224 (Hulule, Maldives). 

Comaster gracilis A. H. Cuark, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 686 (listed) ; Vidensk. Medd. 
fra den naturhist. Forening i Kgbenhavn, 1909, p. 189 (synonymy; Singapore; description of 
specimens); p. 193 (collected at Singapore by Svend Gad); Crinoids of the Indian Ocean, 
1912, pp. 38, 39, 40 (identity of previous records); p. 84 (synonymy; Port Blair, Andamans; 
summary of previous records); Proc. Biol. Soc. Washington, vol. 26, 1913, p. 178 (range in east 
Asia); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 12 (published references to specimens in 
the B. M.; localities represented); Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 


(Malayan species; range and its significance); Unstalked Crinoids of the Siboga Exped., 1918, 
p. 35 (in key; range). 
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Phanogenia gracilis A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed); Smiths. 
Miscell. Coll., vol. 52, pt. 2, 1908, p. 203 (arm structure); Proc. U. S. Nat. Mus., vol. 36, 1909, 
p. 392 (arms compared with those of C. minima). 

Actinometra tridistichata (B. M., MS.) A. H. Criarx, Crinoids of the Indian Ocean, 1912, p. 84 
(Bell, MS. =Comaster gracilis; Macclesfield Bank, 30 fathoms); Smiths. Miscell. Coll., vol. 61, 
No. 15, 1913, p. 79 (same). 

Actinometra stellata (B. M., MS.) A. H. Cuarx, Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 78 
(Fiji). , 
Diagnostic features.—In general resembling multifida but smaller and of a much 

more slender build, the division series being narrow and widely separated. The arms 

average 56innumber. ‘The division series and arms have a conspicuous dark narrow 
mediodorsal stripe. The centrodorsal is greatly reduced and stellate. 

Description of the type specimen.—The centrodorsal is small and flat with a 
central concavity, pentagonal with slightly concave sides, scarcely raised above the 
dorsal surface of the radials. 

The entire dorsal surface of the radials is visible. The IBr, are oblong, about 
3 times as broad as long, and entirely free laterally. The IBr, (axillaries) are broadly 
pentagonal, with the lateral borders almost or quite as long as those of the IBr, 
and making with them a straight line or a slight angle; the anterior sides are slightly 
concave and the anterior angle is broader than a right angle with a rounded apex. 
The IIBr series are 4 (83+4) and the following series are all 2 (1+2). The division 
series are narrow and widely separated, and the arms divide not more than four 
times. 

The arms are 48 in number, about 160 mm. long, very slender, and becoming 
extraordinarily attenuated in the distal portion. The brachials are moderately long. 
The first and second brachials are oblong, broader than long, and are united by 
syzygy. The next 3 or 4 are similar, and the remainder are short wedge-shaped, 
with somewhat projecting distal edges which are armed with fine spines. 

Syzygies occur between brachials 1+2, 10+11, or 11+12, and thence at 
intervals of 3 muscular articulations. 

The disk is 15 mm. in diameter, somewhat incised, and beset with fine calcareous 
concretions. The mouth is almost central. 

Pp is about 13 mm. long and is composed of numerous segments, of which the 
distal are somewhat longer than broad; the comb is quite inconspicuously developed 
and is rolled into a small knob. P, is shorter, and the 3 following pinnules are much 
shorter. The succeeding pinnules gradually increase in length, reaching 10 mm. 
distally. The lower pinnules are slender. The segments of the distal pinnules are 
very spiny. 

The color in alcohol is light grayish brown, the division series and arms with 3 
longitudinal lines of dark brown, 1 mediodorsal and the other 2 dorsolateral; the last 
are only slightly evident on the arms. On the arms light-grayish-brown and dark- 
brown patches alternate. The disk is dark brown. 

Notes —In the specimen from the Maldives there are a few VBr series. 

The specimen from the Andamans is small and resembles those from Singapore 
in the Copenhagen Museum, with which it was compared directly. 
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One of the specimens from Singapore may be described as follows: The centro- 
dorsal is minute and sharply stellate. The radials are trapezoidal, distally about 
twice as broad as their length. The IBr, are short, oblong, four or five times as 
broad as long, in apposition in their basal half but free distally. The IBr, (axillaries) 
are almost triangular, twice as broad as long. The IIBr, series are 4 (3+4). The 
111Br and following division series are 2 (1+2). Beginning on the IIBr axillaries, 
the successive division series form 2 diverging arm trunks, from which on every other 
ossicle arms are given off on alternate sides, the first being always external; the 
arm trunks terminate in a pair of similar arms. There are 4 or 5 (usually 4) postradial 
axillaries. 

The 58 arms are 125 mm. long. The first 2 brachials are small and wedge- 
shaped, the next 3 are oblong, half again as broad as long, and those following become 
triangular and about as long as broad, toward the middle of the arm wedge-shaped 
and about as long as broad, and in the terminal portion wedge-shaped and longer than 
broad. The elements of the division series, and especially the brachials, have everted 
and finely spinous distal ends, which give the animal a characteristic rough feeling 
and appearance. 

Py is very slender, 15 mm. in length, with a peculiar abrupt comb at its distal 
end which is composed of 13 large and long curved teeth. The proximal brachial 
pinnules are exceedingly slender and hairlike. P, is from 10 to 12 mm. long. P,» 
is 8 mm. long. P; is 5 mm. long. All of these pinnules bear combs similar to that 
on Py. The following pinnules are stouter, after P; without terminal combs and 
about 7 mm. long, distally becoming more slender and increasing in length to 10 mm. 
The distal pinnules are composed of elongated segments with swollen articulations; 
the end of each segment is armed with long coarse spines, and the surface is thickly 
covered with shorter spines. The terminal 3 or 4 segments bear several long recurved 
spines dorsally. Perfectly formed terminal combs appear at intervals on the distal 
pinnules. 

The other specimen from Singapore is smaller. It has about 80 arms. Eight 
of the IIBr series are 2, and only 2 are 4 (3+4). In other respects this specimen 
resembles the preceding. 

In one of the specimens from Lontor, Banda, there are 64 arms 170 mm. long. 
All of the IIBr series are 4 (+4). The division series and arms are very slender. 
The centrodorsal is exceedingly small and is sharply stellate. 

A similar specimen from Lontor has 72 arms 170 mm. long. Of the 10 I/Br 
series 6 are 4 (3+4) and 4 are 2. The centrodorsal is exceedingly small and sharply 
stellate. 

The third specimen from Lontor has 52 arms 170 mm. long. Of the 10 I/Br 
series 6 are 4 (3+4) and 4 are 2. The centrodorsal is extremely small and sharply 
stellate. The radials are twice as broad distally as their median length. As in the 
other 2 the division series are very narrow and the arms are exceedingly slender. 

One of the specimens from Soutre, Banda, has 71 arms 150 mm. long. The 
centrodorsal is greatly reduced and is very sharply stellate. Of the 10 IIBr series, 
9 are 4 (3+4) and 1is 2. The succeeding division series are all 2, except for a single 
IIBr series, which is 3. The II1Br axillaries carry a IVBr series interiorly and an 
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undivided arm exteriorly. The IVBr axillaries bear a VBr series on the side oppo- 
site that from which the IVBr series arises on the I] Br axillary and an undivided 
arm on the other face. The division series are narrow and widely separated and 
the arms are very slender. The brachials have somewhat produced distal edges 
armed with numerous fine spines. 

Another specimen from Soutre has 59 arms 135 mm. in length. The 10 I1Br 
series are 4 (3 +4), and all the subsequent series are 2. 

A third specimen from Soutre has 58 arms 145 mm. long. Of the 10 I1Br 
series, 9 are 4 (3+4) and1lis2. The following division series are all2. The radials 
are about twice as broad as their median length. The division series are narrow 
and widely separated and the arms are very slender. The centrodorsal is very 
small and is sharply stellate. 

A fourth specimen from Soutre has 52 arms 170 mm. long. Of the 10 I/Br 
series, 7 are 2,1 is 4 (3+4),1is3,and1is3(1+2+3). The following division series 
are 2 except for one IIIBr series, which consists of a single axillary ossicle. The 
centrodorsal is extremely small, its diameter being less than the length of the radials. 
The radials are triangular, with their inner apices slightly truncated. 

The fifth specimen from Soutre has 41 arms 150 mm. long. The 10 IIBr series 
are 4 (3+4). Of the 20 IIIBr series, 18 are 2 and 2 are 4 (8+4). There is a single 
IVBr 4 (3+4) series next to the midradial line. The division series are narrow and 
widely separated and the arms are very slender. The centrodorsal is greatly reduced 
and stellate, the dorsal surface not rising above that of the radial pentagon. 

In the specimen from New Britain there are 3 or 4 postradial axillaries. 

The example from Suva, Fiji, has about 40 arms. 

Localities —Hulule, Maldives; Prof. J. Stanley Gardiner (Bell, 1902; A. H. Clark, 
1913] (1, B. M.). 

Port Blair, Andaman Islands [A. H. Clark, 1912] (1, I. M.). 

Singapore; Svend Gad [A. H. Clark, 1909] (2. C. M.). 

Pulo Edam, near Batavia, Java [Hartlaub, 1890, 1891]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Banda; Lontor; 25 
meters; stones; June 11, 1922 (3); Soutre; 25 meters; coral and sand; July 11, 1922 
(5). Pl. 47, figs. 143, 144. 

Macclesfield Bank; 55 meters (Bell, 1894; A. H. Clark, 1913]. 

Blanche Bay, New Britain; Prof. Arthur Willey [Bell, 1899; A. H. Clark, 1913] 
(1, B. M.). 

Suva, Viti Levu, Fiji (1, M. C. Z., 759). 

Fiji [A. H. Clark, 1913] (1, B. M.). 

“Section A. Ship”; 13 meters [A. H. Clark, 1913] (arms, B. M.). 

Geographical range-—From the Maldive Islands eastward to New Britain, Fiji, 
and the Macclesfield Bank. 

Bathymetrical range.—Littoral and sublittoral; the only depth records are 13 
and 55 meters. 

Remarks.—Hartlaub sent the type specimen of this species to Dr. P. H. Car- 
penter, who said that he was unable to identify it with C. multifida. The grounds 
upon which Carpenter and Hartlaub considered it distinct from C. multifida are the 
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following: It is of much smaller size and of markedly more slender build. The 
division series are much more slender, and the arms also are markedly more slender. 
The division series are more widely separated, and the IBr,, which in C. multifida 
are united, are in ©. gracilis laterally free. In C. multifida the postradial series 
divide up to seven times, while in C. gracilis they do not divide more than four times, 
and in the type specimen there are only very few IVBr series. The centrodorsal also 
shows noteworthy differences. In C. gracilis it is less stellate, is not separated from 
the radials by subradial clefts, and is slightly raised above the surface of the radial 
ring. It bears a rounded prominence in the center. 

But the general agreement between this form and C. multifida is so close that 
Hartlaub believed himself justified in considering it merely as a variety of C. multifida. 

An examination of the notes given herewith on specimens determined as C. multi- 
fida and as C. gracilis shows that in no single feature is there a sharp dividing line 
between the two. Nevertheless, in most cases they are very easily distinguishable. 

It can therefore scarcely be doubted that these two forms are representatives of 
the same specific type. What their true relation is must be left for future determi- 
nation. 

History.—This form was first described by Dr. Clemens Hartlaub in 1890, and 
was described in greater detail and figured in the following year. 

In a paper on a collection of comatulids from the Macclesfield Bank published 
in 1894 Bell wrote, under the heading Actinometra, sp.: 

Mention must also be made of an Actinometra to which I think it would 
be wrong to give a specific name, so broken is it, but of which it would be more 
wrong not to say something. It will be remembered that the late Dr. H. 
Carpenter divided the tridistichate species of this genus into those in which 
there is a syzygy on the second brachial, and into those that have it on the 
third. In the specimen now before me there is no sign of any syzygy on 
either the second or the third brachial. 

I found this specimen in the British Museum bearing the manuscript name 
Actinometra tridistichata, and ascertained that it is an example of the present form. 

While 2 of the specimens collected by Prof. Arthur Willey at New Britain and 
recorded by Bell in 1899 as Actinometra typica are referable to Comaster multifida 
(of which typica is a synonym), the third is a representative of this form. 

The Antedon indica recorded by Bell in 1902 as having been collected by Prof. 
J. Stanley Gardiner in the Maldives proved on examination to be this species. 

In 1909 I recorded and gave notes upon 2 specimens which had been collected 
at Singapore by the Danish consul at that port, Mr. Svend Gad. 

In 1912 I recorded a specimen from the Andamans which had been collected 
by the naturalists of the Royal Indian Marine Survey steamer Investigator, at the 
same time giving an annotated synonymy of this species and a summary of the 
known records. In the list of localities Pulo Edam is said to be in the China Sea, 
whereas in reality it is near Batavia, Java; the Philippine Islands and Cebu are in- 
cluded among the localities inadvertently through confusion with C. multifida (C. 
iypica as there given). 
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In 1913 I listed and gave notes upon all of the specimens of this species in the 
British Museum, and in another paper listed this form as among the comatulids 
occurring on the coast of China. This was an error, due to my having placed Pulo 
Edam in the China Sea. 

In my report upon the comatulids collected by the Siboga in the Dutch East 
Indies, this form was included in the key to the species of the genus Comaster and the 
range was erroneously given as “‘Pulo Edam, China Sea, to Singapore.” 


COMASTER MINIMA A. H. Clark 
Plate 52, Figures 155, 156 
[See also vol. 1, pt. 2, fig. 187 (dorsal view), p. 106) 

Phanogenia minima A. H. Cuark, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 392 (description; Albatross 
station 5108). 

Comaster minima A. H. Cruark, Crinoids of the Indian Ocean, 1912, p. 89 (synonymy; locality) ; 
Unstalked Crinoids of the Siboga Exped., 1918, p. 35 (in key; range); p. 38 (references; notes; 
stations 37, 302); pp. 271, 276 (listed); pl. 16, fig. 23. 

Comaster minimus H. L. Cuark, Records Australian Mus., vol. 15, No. 2, Noy. 18, 1926, p. 184 
(off Ellison reef; 5-15 fathoms). 

Diagnostic features——Very small and exceedingly delicate, with extremely 
narrow division series and excessively attenuated arms and pinnules. The arms 
average 20 in number. The centrodorsal is greatly reduced and stellate. 

Description.—The centrodorsal is small and stellate. 

There are no cirri. 

The radials are entirely visible, trapezoidal, proximally twice and distally three 
times (or rather more) as broad as long. The IBr, are four times as broad as long, 
decreasing slightly in width distally, and entirely free laterally. The IBr, (axillaries) 
are broadly pentagonal, twice as broad as long. The IIBr series are 4 (3+4), 
rarely 2; the IJIBr series are 2 (1+2); the IVBr series are 2 (1+2), but are rarely 
present. 

The arms are about 40 in number, 70 mm. long. The brachials and pinnules 
resemble those of C. gracilis, but are proportionately more slender and delicate. 

The color in alcohol is dull yellowish with numerous longitudinal narrow lines 
on the radials and division series, and transverse lines on the arms, of dark brown. 

Notes.—One of the specimens from Siboga station 37 has 16 arms about 40 mm. 
long. There are 2 IIBr 4 (3+4) series, each of them bearing 2 I11Br 2 series. The 
centrodorsal is a very thin pentagonal disk without cirri, but with obsolete cirrus 
sockets. 

I am rather doubtful about the correctness of the determination of this example. 
Though agreeing well with the type of C. minima, it does not show the extreme 
delicacy of build characteristic of that form, and it is possible that it is only a very 
young individual of C. multifida. 

The other specimen from Siboga station 37 is very small; it has 10 arms 20 mm. 
long. The centrodorsal is much reduced and bears V cirri which have 8, 9, 10, 12, 
and 12 segments. 
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The specimen from the Danish expedition to the Kei Islands station 90 is very 
small, with 3+3, 3+3, 1+7, 6+7, 1+5=39 arms, which are 60 mm. long. Of the 
7 IIBr series, 5 are 4 (8+4) and 2 are 2. 

The specimen from Tajando Island, which appears to be of this species, has 
10 arms about 50 mm. long. 

The individual from Siboga station 302 has 19 arms about 90 mm. long. Three 
of the IBr series bear a single IIBr 4 (8+ 4) series, and each of the latter bears 
2 IlIBr 2 series. The arms are excessively delicate and attenuated and greatly 
elongated, and the pinnules are exceedingly slender and hairlike. The distal ends 
of the brachials and pinnulars, especially the latter, are exceedingly spinous. The 
distal pinnules are 9 mm. long. The dorsal interradial perisome is heavily plated, 
and this plating is continued on to the ventral surface of the disk in the form of 
deep crescents which extend inward in the interambulacral areas. The plates of 
the inner portion of these crescents are thickly studded with long sharp spines. 
The anal tube is completely plated, the plates bearing numerous long spines. The 
mouth is central and the anal tube subcentral. 

As described by Dr. H. L. Clark, the specimen from off Ellison Reef has 21 arms 
which are from 75 to 80 mm. long, and no cirri. Four IIIBr 2 series are present, 2 of 
these being on a single postradial series. The color is light brown. Doctor Clark 
remarked that the whole appearance of this specimen is much more delicate than that 
of Comatella, Comatula, or Comanthus. 

Localities —Siboga station 37; Sailus ketjil, Paternoster Islands, north of Sum- 
bava, Lesser Sunda Islands; 27 meters and less; close to the reef; coral and coral sand; 
March 30-31, 1899 [A. H. Clark, 1918] (2, U.S.N.M., E. 477; Amsterdam Mus.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 90; Sebesi 
Strait, between Sumatra and Java; 36 meters; hard bottom; August 1, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; eastern side of Tajando 
Island; 11 meters; coral; April 6, 1922 (1). 

Siboga station 302; off the southwestern end of Timor (lat. 10° 27’ 54’’ S., long. 
123° 28’ 42’’ B.); 216 meters; sand and coral sand; February 2, 1900 [A. H. Clark, 
1918] (1, Amsterdam Mus.). PI. 52, fig. 156. , 

Off Ellison Reef, outer Great Barrier Reef, Queensland; 9-27 meters; August, 
1924 [H. L. Clark, 1926]. 

Albatross station 5108; China Sea, off southern Luzon, Philippines; Corregidor 
Light bearing N. 39° E., 22.5 miles distant (lat. 14° 05’ 05’’ N., long. 120° 19’ 45’’ E.); 
24 meters; bottom temperature 26.67° C.; coral bottom; January 15, 1908 [A. H. 
Clark, 1909, 1918] (1 U.S.N.M., 25469). Pl. 52, fig. 155. 

Geographical range-—From the Sunda Islands and northern Australia to the 
Philippines. 

Bathymetrical range.—Sublittoral; from 24 (?9) to 216 meters. 

Thermal range.—One record, 26.67° C. 
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COMASTER MULTIBRACHIATA (P. H. Carpenter) 
Plate 46, Figure 142 


[See also vol. 1, pt. 1, fig. 59 (comb), p. 85; pt. 2, figs. 414-417 (pinnule tips), p. 255; fig. 696 (disk), 
p. 341; pl. 11, fig. 1029 (analysis of arm structure); pl. 17, fig. 1073 (oral pinnule)] 
Comatula, sp. P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, p. 23, footnote (first 2 

distichals united by syzygy). 

Actinometra novae-guineae P. H. Carpenter, Proc. Roy. Soc., vol. 28, 1879, p. 386. 

Actinometra multibrachiata P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, 
p. 299 (description; Banda; remarks) ; pl. 56, figs. 3, 4 Harriaus, Nova Acta Acad. German., 
vol. 58, No. 1, 1891, p. 109 (systematic position)—Mutncxkert, Archiv f. Naturgesch., Jahrg. 
71, 1905, vol. 1, Heft 1, pp. 217 and following (regeneration) —Hamann, Bronns Klassen u. 
Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1584.—A. H. Cuark, Proc. U. 8S. Nat. 
Mus., vol. 33, 1908, p. 684 (assigned by Carpenter to the T'ypica group); Memoirs Australian 
Mus., vol. 4, pt. 15, 1911, p. 748 (same); Crinoids of the Indian Ocean, 1912, p. 35 (identity). 

Actinometra regalis Bruu, Proc. Zool. Soc. London, 1894, p. 396 (Macclesfield Bank, 30 fathoms). 

Comatula multibrachiata A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 685 (listed); vol. 35, 
1908, p. 124 (listed). 

Phanogenia multibrachiata A. H. Cuarx, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 203 (arm 
structure; systematic position); p. 204 (Albatross stations 5141, 5142, 5146); Proc. U. S. Nat. 
Mus., vol. 36, 1909, p. 392 (Albatross stations 5248, 5249, 5254). 

Comaster multibrachiata A. H. Cuarxk, Crinoids of the Indian Ocean, 1912, pp. 35, 38 (identity of 
previous records); p. 86 (Andaman Is.; description; summary of previous records); Smiths. 
Miscell. Coll., vol. 61, No. 15, 1913, p. 13 (published reference to the specimen in the B. M.; 
Banda, 17 fathoms.); Unstalked Crinoids of the Siboga Exped., 1918, p. 35 (in key; range) ; 
p. 39 (references; stations 240, 316); pp. 274, 276 (listed). 

Comaster fruticosus A. H. Cuarx, Smiths. Miscell. Coll., vol. 61, No. 15, p. 13 (published reference 
to a specimen in the B. M.; Macclesfield Bank, 30 fathoms; characters). 


Diagnostic features —Large and robust, with 140-160 arms and numerous stout 
cirri consisting of 13-16 segments. All the preserved specimens which I have seen 
are dark red or yellow brown in color. 

Description.—The centrodorsal is discoidal, rather thick, circular to subpentag- 
onal, with the sides sloping inward toward the broad and deeply concave dorsal 
pole. It is separated from the radials by large and deep subradial clefts, which 
cause the sides to appear to project somewhat over the radials. The cirrus sockets 
are arranged in from 1 to 2 irregular and alternating marginal rows. 

The cirri are numerous, large and stout, but usually showing much diversity 
of development in each individual, about XXV, 14-16. Nearly all of the segments 
are longer than broad. The opposing spine is small. 

The radials are short, five or six times as broad as long, with the distal border 
straight and the dorsal surface in the proximal portion more or less concave, forming 
an arched ventral wall to the subradial cleft beneath. The IBr, are short, from 
four to six times as broad as long, with the proximal and distal edges straight and 
parallel and the lateral edges parallel and usually in more or less extensive contact 
basally. The IBr, (axillaries) are short, about 3 times as broad as long, triangular, 
with the lateral angles broadly truncated and widely separated from those of their 
neighbors, and the distal angle obtuse. The 2 elements of the IBr series are united 
by a more or less perfect syzygy. The IIBr series are 4 (1+2, 3+4), the syzygy 
between the first 2 elements being more or less perfectly developed. They are rather 
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narrow, well rounded donelly, and widely separated. The following division series 
are, with some exceptions, 2 (1+2); VIIBr series are often and VIIIBr series some- 
times present. The IIBr axillaries each bear 2 I1]Br 2 (1 +2) series. The IIIBr 
and all following axillaries bear typically a further division series on one face and 
an undivided arm on the other, the relative position of the two derivatives alternating 
on successive axillaries, so that at first sight it appears as if each I/Br axillary gave 
rise to 2 stout arm trunks giving off on every other ossicle branches on alternate 
sides, the first being always external, and finally ending in a pair of arms. Division 
series developed where typically there would be an undivided arm—that is, on an 
axillary face adjacent to one carrying a IVBr or later division series—are almost 
always 4 (3+4). 

One of the posterior radials, together with the postradial series which it bears, 
is often smaller than the others, and ree be scarcely half as large, as in the case 
of the type specimen. 

The arms in the type are about 150 in number and about 150 mm. in length. 
They are composed of about 150 brachials, most of which are short, very obliquely 
wedge-shaped, with produced and very spinous distal ends. 

Syzygies occur between brachials 1+2, sometimes also between brachials 3+ 4, 
again from between brachials 11+12 to between brachials 13+14, and distally at 
intervals of 3 or 4 muscular articulations. 

Pp is very long and slender, and is composed of very numerous short segments. 
P, is similar but much smaller, and the next few are of decreasing length, after which 
there is but little increase. The lowest pinnules have a well-defined comb which 
extends to about the twelfth brachial and reappears on more or fewer of the distal 
pinnules. The segments of the middle and later pinnules are very spiny. 

The color in alcohol is dark brown. 

The preceding description is adapted, with but little change, from Carpenter’s 
original account of the type specimen. 

Notes.—The specimen from the Andaman Islands is rather small, with about 
160 arms which are 90 mm. long. It agrees with others from the Philippine Islands. 

The specimen from Siboga station 316 is typical. There are between 140 and 
150 arms. One of the [Br series is 6 (5+6). The cirri are XVI, 14-15. 

The Challenger specimen from Banda is exactly like the large specimens from 
the Philippines. 

The specimen from Siboga station 240 (Banda) is small and very badly broken. 

The example from the Macclesfield Bank has about 150 arms. The cirri are 
XVIL Asa15, 

Abnormal specimen.—The example from Siboga station 316 has one of the 
IBr series 6 (5+6). 

Localities —Investigator; Andaman Islands [A. H. Clark, 1912] (1, U.S.N.M., 
35967). Pl. 46, fig. 142. 

Siboga station 316; near the Paternoster Islands, north of Sumbava (lat. 7° 19’ 
24’’ S., long. 116° 49’ 30’’ E.); 538 meters; fine dark-brown sandy mud; February 
19, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 


Challenger; Banda; 31 meters [P. H. Carpenter, 1888; A. H. Clark, 1913] 
(i; Be M:): 
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Siboga station 240; anchorage at Banda; 9-45 meters; black sand; coral; 
lithothamnion bank; November 22 to December 1, 1899 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Albatross station 5146; in the vicinity of Siasi, Jolo (Sulu) archipelago; Sulade 
Island (E.) bearing N. 18° W., 3.4 miles distant (lat. 5° 46’ 40’’ N., long. 120° 48’ 
50’ E.); 44 meters; coral sand and shells; February 16,1908 [A. H. Clark, 1908] (1, 
U.S.N.M., 35049). 

Albatross station 5142; in the vicinity of Jolo; Jolo Light bearing S. 50° W., 
3.9 miles distant (lat. 6° 06’ 10’’ N., long. 121° 02’ 40’” E.); 38 meters; coral sand 
and shells; February 15, 1908 [A. H. Clark, 1908] (2. U.S.N.M., 36133). 

Albatross station 5141; in the vicinity of Jolo; Jolo Light bearing S. 17° E., 5.5 
miles distant (lat. 6° 09’ 00’’ N., long. 120° 58’ 00’’ E.); 53 meters; coral sand; 
February 15, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 35041). 

Albatross station 5254; Gulf of Davao; Linao Point bearing N. 44° E., 0.7 
miles distant (lat. 7° 05’ 42’’ N., long, 125° 39’ 42’ E.); 38 meters; sand and coral; 
May 18, 1908 [A. H. Clark, 1909] (2, U.S.N.M., 34958, 35042). 

Albatross station 5249; Gulf of Davao; Lanang Point bearing N., 1 mile dis- 
tant (lat. 7° 06’ 06’’ N., long. 125° 40’ 08’’ E.); 42 meters; coral and sand; May 18, 
1908 [A. H. Clark, 1909] (2, U.S.N.M., 34960, 34962). 

Albatross station 5248; Gulf of Davao; Lanang Point bearing S. 33° W., 0.4 
mile distant (lat. 7° 07’ 25’’ N., long. 125° 40’ 24’’ T.); 33 meters; coral bottom; 
May 18, 1908 [A. H. Clark, 1909] (1, U.S.N.M., 34973). 

Macclesfield Bank; 55 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

Geographical range.—From the Andaman and the Lesser Sunda Islands to the 
Philippines. 

Bathymetrical range.—From 31 (?9) to 55 (2538) meters; the average of 9 records 
(omitting that from the Andaman Islands, where no depth is given, and Siboga 
station 316, where the depth would seem to be beyond the probable limit) is 43 
meters. 

History.—This species was first mentioned by Carpenter in 1879 as one of three 
comatulids having an anomalous arm structure. He said that in this (the third 
species, the others being forms of Comatula rotalaria) the rays may divide eight times, 
and in the primary divisions there are 3 distichal joints, the first 2 of which are united 
by ligaments and not by syzygy. But in all the subsequent divisions the first 2 
joints beyond each axillary form a syzygy, like the second and third radials. 

The species was first described by Carpenter in 1888 from a single broken 
specimen secured by the Challenger at Banda. A specimen from the Macclesfield 
Bank was recorded as Actinometra regalis by Bell in 1894. 

In 1908 I recorded it from three Albatross stations in the Philippines, and in 
1909 from three more. In 1913 I published some notes on the type specimen in 
the British Museum, and at the same time redetermined Bell’s specimen from the 
Macclesfield Bank (erroneously) as C. fruticosus. In 1918 I recorded C. multibrachiata 
from two of the Siboga stations in the Dutch East Indies. 
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COMASTER FRUTICOSUS A. H. Clark 
Plate 48, Figure 145; Plate 49, Figures 146, 147 


[See also vol. 1, pt. 1, figs. 37, 40 (syzygies), p. 75; fig. 246 (ventral view of centrodorsal), p. 251; 
fig. 459 (dorsal view of radial pentagon), p. 357; pt. 2, figs. 21, 22 (centrodorsal and radials), 
p: 15:] 

Phanogenia novae-guineae A. H. Cuark, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 204 (Albatross 
stations 5136, 5137, 5138, 5142, 5147, 5153, 5174, 5179; characters of the specimens). 

Comaster novae-guineae A. H. Cuark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 173 (articulation 
between the elements of the IBr series a pseudosyzygy); Notes from the Leyden Mus., vol. 33, 
1911, p. 178 (the rough and spinous specimens from the Philippines). 

Comaster fruticosus A. H. Cuark, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 532 (description; Albatross 
station 5356); Proc. Biol. Soc. Washington, vol. 25, 1912, p. 21 (compared with Comaster 
sibogae); Crinoids of the Indian Ocean, 1912, p. 84 (synonymy; range); Journ. Washington 
Acad. Sci., vol. 5, No. 6, 1915, p. 214 (in part; Malayan species; range and its significance) ; 
Unstalked Crinoids of the Siboga Exped., 1918, p. 36 (in key; range); p. 36, footnote 2 (includes 
C. philippinensis A. H. Clark); p. 39 (synonymy; station 282); p. 275 (listed).—GisLén, 
Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 14 (discussion). 

Comaster philippinensis A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 87, in remarks under 
C. novaeguineae (new name for the specimens of C. novaeguineae recorded by A. H. Clark from 
the Philippines). 

Diagnostic features.—In general resembling multibrachiata, but smaller and less 
stout, with shorter cirri which have 8-11 segments. The arms are 37-63 (probably 
usually about 60 on fully grown examples). The color of preserved specimens is 
light brownish yellow. 

Description.—The centrodorsal is discoidal, with a broad, flat, bare polar area 
from 2 to 2.5 mm. in diameter. 

The cirri are slender, XXVIJ-XXX, 8-10 (usually 9), from 7 to 9 mm. long. 
The first segment is much broader than long, the second is about twice as long as its 
median width, and the third is the longest, three times as long as the median width. 
The fourth segment is somewhat shorter than the third and is a transition segment. 
The following segments gradually become shorter, the antepenultimate being about 
as long as broad and the penultimate slightly broader than long. The transition 
and following segments have slight dorsal processes. 

The IIBr series are 4 (8+4); the IJIBr series are 2; the IVBr series are 2, but 
are rarely developed. 

The 37-63 arms are 90 mm. in length. They are very slender and, with the 
division series, resemble those of the related species. The projection of the distal 
edges of the brachials is very marked. 

Notes.—The description is based on 4 specimens from Albatross station 5356. 

The larger specimen from Siboga station 282 has about 60 arms which are about 
90 mm. long. The cirri are XXIJ, 10-11, from 8 to 9 mm. long. The smaller is in 
the 10-armed juvenile stage, the arms being 25 mm. long. 

The specimen from Amboina Bay has 48 arms which are 110 mm. long. Of the 
10 IIBr series, 6 are 4 (3+4) and 4 are 2. The centrodorsal is discoidal, with the 
dorsal pole circular, 3 mm. in diameter, and slightly concave. The cirrus sockets are 
arranged in two and a partial third crowded marginal rows. The cirri are XX XV, 8-9. 
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Localities —Albatross station 5179; in the vicinity of Romblon; Romblon Light 
bearing S. 56° E., 4.5 miles distant (lat. 12° 38’ 15’ N., long. 122° 12’ 30’’ E.); 68 
meters; hard sand; March 25, 1908 [A. H. Clark, 1908] (4, U.S.N.M., 34959). PI. 
49, figs. 146, 147. 

Albatross station 5356; North Balabac Strait; Balabac Light bearing S. 64° 
W., 15.5 miles distant (lat. 8° 06’ 40’’ N., long. 117° 18’ 45’’ E.); 106 meters; Janu- 
ary 5, 1909 [A. H. Clark, 1911] (4, U.S.N.M., 27486 [type], 34963, 35046, 36229, 
36275). Pl. 48, fig. 145. 

Albatross station 5142; in the vicinity of Jolo (Sulu); Jolo Light bearing S. 50° 
W., 3.9 miles distant (lat. 6° 06’ 10’’ N., long. 121° 02’ 40’” E.); 38 meters; coral 
sand and shells; February 15, 1908 [A. H. Clark, 1908}. 

Albatross station 5138; in the vicinity of Jolo; Jolo Light bearing S. 19° E., 2.5 
miles distant (lat. 6° 06’ 00’’ N., long. 120° 58’ 50’’ E.); 35 meters; sand and shells; 
February 14, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 35037). 

Albatross station 5137; in the vicinity of Jolo; Jolo Light bearing S. 61° E., 1.3 
miles distant (lat. 6° 04’ 25’’ N., long. 120° 58’ 30’’ E.); 36 meters; sand and shells; 
February 14, 1908 [A. H. Clark, 1908] (2, U.S.N.M., 35040). 

Albatross station 5136; in the vicinity of Jolo; Jolo Light bearing S. 37° E., 0.7 
mile distant (lat. 6° 04’ 20’’ N., long. 120° 59’ 20’’ E.); 40 meters; sand and shells; 
February 14, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 34974). 

Albatross station 5174; in the vicinity of Jolo; Jolo Light bearing E., 2.6 miles 
distant (lat. 6° 03’ 45’’ N., long. 120° 57’ 00’’ E.); 36 meters; coarse sand; March 5, 
1908 [A. H. Clark, 1908] (1, U.S.N.M., 34964). 

Albatross station 5147; Jolo Archipelago, in the vicinity of Siasi; Sulade Island 
(E.) bearing N. 3° E., 8.4 miles distant (lat. 5° 41’ 40’” N., long. 120° 47’ 10’” E.); 
38 meters; coral sand and shells; February 16, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 
35044). 

Albatross station 5153; Tawi Tawi group, Jolo Archipelago; Tocanhi Point 
bearing S. 27° E., 2.1 miles distant (lat. 5° 18’ 10’’ N., long. 120° 02’ 55’’ E.); 89 
meters; coral sand and shells; February 19, 1908 [A. H. Clark, 1908] (4, U.S.N.M., 
34950). 

Siboga station 282; anchorage between Nusa Besi and the northeastern point 
of Timor (lat. 8° 25’ 12’’ S., long. 127° 18’ 24” E.); 27-54 meters; sand, coral, and 
lithothamnion; January 15-17, 1900 [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Amboina Bay; about 
100 meters; stones; March 2, 1922 (1). 

Geographical range—From the Philippines to the Lesser Sunda Islands. 

Bathymetrical range—From 35 (?27) to 106 meters; the average of 10 records is 
56.7 meters. 

History.—Specimens of this species were first recorded under the name of 
Phanogenia novae-guineae in 1908 by the present author, who listed them from 8 
Albatross stations in the Philippines and gave a summary of their characters. 

In 1909 I described in detail the articulation between the elements of the IBr 
series, referring the form to Comaster novae-guineae. 

97298—31——29 
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In 1911 in discussing the type specimen of Miiller’s Alecto novae-guineae, which 
I had recently examined in the Leyden Museum, I remarked that ‘“‘it almost entirely 
lacks the rough and spinous character presented by the Philippine specimens recorded 
by myself as novae-guineae.” These last were the specimens mentioned above. 

Early in 1910 I wrote a report on the third consignment of crinoids sent by 
the Albatross from the Philippines. Among these were 4 specimens (from station 
5356) which I recognized as representing a new form, which I described in a paper 
published early in 1911 as Comaster fruticosus. No comparison was made at the 
time between these specimens and others previously received from the Philippines. 

On my return from Europe in the autumn of 1910 I discovered that the Albatross 
specimens from the Philippines were quite different from Miiller’s type, and in the 
manuscript of my monograph on the crinoids of the Indian Ocean which I was then 
just completing I wrote that there is a strong possibility that novae-guineae may 
turn out to be synonymous with typica, since the type of novae-guineae at Leyden 
when compared with the specimen of typica in the same museum described by 
Carpenter is found to differ only in the lesser number of the arms and in its thinly 
discoidal centrodorsal on which are cirrus sockets. I continued that in this “case 
the Philippine form would require a new name; it might be appropriately called 
philippinensis.” These remarks were published in 1912. 

In the original description of Comaster sibogae, published in 1912, I compared 
this species with it, and in 1918 I recorded a large and a small specimen in the Siboga 
collection. 

COMASTER SIBOGAE A. H. Clark 
Plate 51, Figure 152 


Comaster sibogae A. H. CuarKk, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 21 (description; 
Siboga station 318); Unstalked Crinoids of the Siboga Exped., 1918, p. VIII (discovery by 
the Siboga and its significance); p. 36 (in key; range); p. 40 (detailed description; station 
318); p. 276 (listed); pl. 14, fig. 17. 

Diagnostic features.—Very similar to fruticosus from which it differs in having 
the cirri longer and more slender, more than one-tenth of the arm length, with the 
longest segment from three to three and one-half times as long as the median width. 
The dorsal spines are more prominent than in fruticosus. 

Description.—The cirri are XXII, 13, 13 mm. long. The first segment is short, 
the second is twice as long as the median width, the third is about three times as 
long as the median width, and the fourth and fifth are the longest, from three to 
three and one-half times as long as the median width. The following segments de- 
crease rapidly in length so that the antepenultimate is slightly longer than broad, and 
the penultimate about as long as broad. The fifth is a transition segment. The 
segments following have small, but sharp and prominent, dorsal spines which are 
acutely triangular in end view. The opposing spine is subterminal, slender, and very 
sharp, in height equal to about one-third the lateral width of the penultimate seg- 
ment. The terminal claw is nearly or quite twice as long as the penultimate seg- 
ment, and is very slender and moderately curved basally, becoming nearly straight 
in the outer two-thirds. 
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The arms are about 60 in number, and are 100 mm. in length. 

The terminal comb on the proximal pinnules has 11 or 12 teeth. 

The mouth is subcentral and the anal tube submarginal. 

Locality —Siboga station 318; Java Sea, northeast of Madoera (lat. 6° 36’ 30” S., 
long. 114° 55’ 30’’ E.); 88 meters; fine yellowish gray mud; February 22, 1900 
[A. H. Clark, 1918] (1, Amsterdam Mus.). PI. 51, fig. 152. 

Remarks.—Comaster sibogae is most nearly related to C. fruticosus, differing from 
that species chiefly in its proportionately longer and more slender cirri which have 
relatively longer segments and sharper and more prominent dorsal spines in the 
distal portion. 

COMASTER SCHONOVI A. H. Clark 


Plate 64, Figure 179 


Comaster novaeguineae A. H. CuarK, Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 
1909, p. 141 (east coast of China; description of a specimen). 

Comaster fruticosus A. H. Cuarx, Proc. Biol. Soe. Washington, vol. 26, 1913, p. 178 (range in east 
Asia); Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 (part; Malayan species; 
range and its significance). 

Comaster schénovi A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 36 (in key; 
range); p. 36, footnote 1 (synonymy). 

Diagnostic features.—Very similar to fruticosus, but with 12-13 short cirrus seg- 
ments of which the longest are only half again as long as broad, or at most very 
slightly longer, instead of three times as long as broad as in fruticosus. The ninth or 
tenth and following segments are broader than long. 

Description.—The cirri are XX XIII, 12-13, 12 mm. long. The first segment is 
short, the second is from one-third to one-half again as long as broad, and the third- 
fifth are half again as long as broad or rather longer, and somewhat constricted cen- 
trally. The following segments become shorter, the eighth and ninth being as long 
as broad and the remainder not so long as broad. The seventh and following seg- 
ments have slightly everted distal dorsal ends. The opposing spine is small and short, 
but prominent, scarcely reaching one-third the width of the penultimate segment. 
The terminal claw is longer than the penultimate segment, stout, and comparatively 
slightly curved. 

The arms are about 60 in number, 150 mm. long. The brachials are rather 
strongly overlapping, and the pinnule segments are finely spinous dorsally. 

The general habitus is slender and delicate. 

Localities —East coast of China; Schénau, November 15, 1895 [A. H. Clark, 
1909, 1913, 1915, 1918] (1, C. M.). 

Singapore (1,C. M.). Pl. 64, fig. 179. 

History.—As yet only these two specimens of this interesting species are known. 


COMASTER PULCHER A. H. Clark 
Plate 50, Figures 148, 149 


Comaster pulcher A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 22 (description; 
Siboga station 257); Unstalked Crinoids of the Siboga Exped., 1918; p. 37 (in key; range); p. 40 
(references; description; station 257); p. 275 (listed); pl. 14, figs. 14, 15.—GusLin, Kungl. sven- 
ska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 14 (discussion). 
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Diagnostic features —There are about 40 arms. The cirri are composed of 15-17 
segments, and their length is about one-sixth of the arm length. 

Description.—The cirri are XXVII, 15-17, from 12 to 15 mm. long. The first 
segment is about twice as broad as long, the second is about twice as long as the width 
of the expanded ends and is strongly constricted centrally, and the third segment is 
from three to four times as long as the median width, constricted centrally, though 
not so much so as the preceding. The fourth segment is slightly over twice as long 
as the proximal width, and those succeeding rapidly decrease in length so that the 
seventh and following are about aslong as broad. The fourth and following segments 
bear small subterminal tubercles, and also have the distal edge everted and prominent 
so that in lateral view they appear to bear dorsally a broad tubercle with a concave 


crest. 
Of the IJBr series 9 are 4 (+4) and 1is 2. The IJIBr series are all 2 (1+2), 


the 3 which are absent being all external. 

The 37 arms are 85 mm. long. 

The mouth is central and the anal tube is submariginal. 

Locality.—Siboga station 257; in Du-roa Strait, Kei Islands; 0-52 meters; coral 
bottom; December 11, 1899 [A. H. Clark, 1912, 1918] (1, Amsterdam Mus.). Pl. 50, 


figs. 148, 149. 
Remarks.—The single specimen secured by the Siboga is the only example of 


this species which has so far come to light. 


COMASTER BREVICIRRA (Beil) 
Plate 29, Figures 84-86 


{See also vol. 1, pt. 2, figs. 25, 26 (centrodorsal and radials), p. 20; fig. 135 (division series), p. 79; fig. 
244 (arm), p. 199; figs. 422, 423 (pinnule tip), p. 257; figs. 635, 636 (comb), p. 323; fig. 697 (disk), 
p. 341) 

Actinometra parvicirra (part) Bruu, Proc. Zool. Soc. London, 1894, p. 396 (Macclesfield Bank). 

Anltedon brevicirra Brit, Proce. Zool. Soc. London, 1894, p. 400 (description; Macclesfield Bank, 
20-35 fathoms).—A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 38 (synonym of C. dis- 
tincta).—Hartiaus, Mem. Mus. Comp. Zoél., vol. 27, No. 4, 1912, p. 309 (in the Spinifera 
group; history; discussion); p. 310 (insufficiently described).—A. H. Cuarx, Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 81 (identity). 

Comaster parvus A. H. Cuark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 144 (description; An- 
daman Is., 53 fathoms); Proc. U. S. Nat. Mus., vol. 39, 1911, p. 533 (compared with C. dis- 
tincta); Crinoids of the Indian Ocean, 1912, p. 88 (synonymy; detailed description; Andaman 
Is., 53 fathoms); fig. 38, p. 88; p. 315 (Andaman Is.; characters)—REICHENSPERGER, Abhandl. 
Senck. naturf. Gesellsch., vol. 35, Heft 1, 1913, p. 82 Aru (Is.); p. 87 (definite locality; characters 
of the specimen).—A. H. Cuark, Unstalked Crinoids of the Siboga Exped., 1918, p. 37 (in key; 
range); p. 41 (references; notes; stations 240, 274, 294); pp. 274, 275 (listed).—GisLin, Kungl. 
svenska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 10 (compared with C. typica [=Comanthus 
parvicirra]); p. 14 (discussion); Vidensk. Medd. fra Dansk naturh. Foren., vol. 83, 1927, p. 9 
(Mortensen’s station 20; notes); figs. 5, 6, p. 15. 

Comaster distincta A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 87 (Macclesfield Bank; 
references to Bell); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 13 (specimens from Mac- 
clesfield Bank); Unstalked Crinoids of the Siboga Exped., 1918, p. 41 (references to Bell’s 
specimens). 


A MONOGRAPH OF THE EXISTING CRINOIDS 445 


Diagnostic features—The arms are about 40 (35-45 in fully grown individuals), 
from 60 to 70 mm. in length. The cirri are very short, one-eighth or one-ninth of the 
arm length, and are composed of 10-12 segments. 

Description.—The centrodorsal is rather thick discoidal, with the cirrus sockets 
arranged in a single or partially double irregular marginal row. 

The cirri are XIJI-X VIII, 10-11, 8 mm. long. 

The ends of the basal rays are visible as prominent tubercles in the angles of 
the calyx. 

The radials project slightly beyond the edge of the centrodorsal. The IBr, are 
very short and bandlike, just in contact basally but with the greater part of their 
lateral edges widely diverging so that they are separated by a broad shallow U-shaped 
gap. The IBr, (axillaries) are triangular, twice as broad as long, with the distal angle 
very acute. The IJBr series are 4 (3+4), narrow, strongly rounded, and widely 
separated. The IIJBr series are 2 (1+2). The IVBr series are 2 (1+2), developed 
interiorly in reference to the IIBr series, but seldom present. 

The arms are 40 in number, from 60 to 70 mm. in length, and, with the pinnules, 
resemble those of the other small species of the genus. 

The disk is naked. The mouth is central or subcentral, and the anal tube is 
small, subcentral, or marginal. 

The color in alcohol is yellowish brown. 

Notes.—The specimen from the Andaman Islands, with no further data, is young, 
with 28 arms. The IIIBr series are arranged in 1,2, 2,1 order. One of the derivatives 
from a [Br axillary is undivided. 

With this there were dredged 2 arms from a fully grown individual, and a 10-armed 
young with arms 23 mm. long. 

The specimen from Sebesi Strait has 42 arms 70 mm. long. The cirri are XIX, 
10-12 (usually 11). 

The individual from north of western Java has 44 arms 80 mm. long. All of the 
IIBr series are 4 (+4). The cirri are about XX, 10-11 (usually 11). 

The largest individual from Sitboga station 294 has 41 arms 100 mm. long. The 
cirri are XXIV, 11-13 (usually 12), 10 mm. long. Of the others, which are very 
small, 1 has 11 arms, and 2 have 10 arms only. 

The largest example from Siboga station 240 has about 36 arms which are about 
75mm. long. The cirri are composed of 9-10 segments, and are 9 mm. long. Of the 
remainder, 1 has 11 arms 25 mm. long, 1 has 10 arms 45 mm. long, and the last has 
10 arms 35 mm. long. 

The specimen from the Aru Islands recorded by Reichensperger has 32 arms 
which are up to 70 mm. long. The U-shaped gap between the IBr, is clear and 
conspicuous. The cirri are XIX, 10-12, from 7 to 8 mm. long. The second cirrus 
segment is already somewhat longer than broad. The 8 following segments are 
much longer than broad. In the succeeding segments the length decreases, but the 
width increases somewhat. The color in life was deep black, with the tips of the 
pinnules yellow. The color in alcohol is a uniform yellowish brown. 

The specimen from Siboga station 274 is young. It possesses 27 arms 55 mm. in 
length. The cirri are XIII, 10-11,8 mm. long. It appears to belong to this species and 
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not to ©. distincta for the reason that the II[Br series are developed externally as 
well as internally, both occurring on the same IIBr series. In C. distincta external 
IlIBr series are very exceptional. 

Professor Bell’s original description of Antedon brevicirra, which he assigned to 
the Spinifera group of Antedon, was as follows: 

Bidistichate, with flattened sides to brachials, 25 cirri of 9 joints, rather 
more than 40 arms, and a long first pinnule. 

Colour light brown. 

Macclesfield Bank, 20-35 fms. 

This species is so much broken that I should not have described it did I not 
wish to call attention to the short cirri set at the edge of the disc, recalling in 
every way the cirri of an Actinometra. 

The specimen from Macclesfield Bank which served Professor Bell as the type 
of his Antedon brevicirra is small with numerous cirri and about 45 arms. The one 
recorded by Bell as Actinometra parvicirra, which has no indication of the depth at 
which it was taken, has between 35 and 40 arms. 

The 4 specimens secured in Sagami Bay by Dr. Th. Mortensen show the following 
characters: 

The centrodorsal is a rounded pentagon 4.2 mm. in diameter. The cirri are 
arranged in 2 rows. The cirri are XXI, 11,8 mm. long. The fourth cirrus segment 
is the longest, twice as long as the median width. The 38+ arms are 90 mm. long. 
Gislén says that there were probably 41 arms in life. Of the 10 IIBr series 5 are 
4 (3+4) and 5 are 2. The IIIBr series are 2 in 12 cases, and 4 (3 +4) in 1 case, 
The arms, and especially the pinnules, are very spiny. The first arm syzygy is 
between brachials 1+ 2, and the second at about brachials 10+11. Pp bears a comb 
with 6-8 teeth. Pinnules with combs consisting of about 8 teeth occur here and 
there to about the thirtieth pinnule. The mouth is central. 

The cirri are about XX, 11. The 38 arms are from 55 to 80 mm. in length. All 
of the IIBr series are 4 (+4). All of the 11 IJIBr series are 2, and all but 1 of them 
are internally developed. 

The cirri are XXIII, 12, 8 mm. long. The 29+ (probably 33) arms are from 
40 to 60 mm. in length. The division series are as in the preceding specimen. 

The cirri are XVIII, 10-11, from 6 to 7 mm. long. The arms are 6+6+5+5, 
with one ray broken, and thus probably 27 in the complete specimen; they are from 
45 to 55 mm. long. The IIBr series are 2 in 5 cases, and 4 (3+4) in 3 cases. The 
6 IIIBr series are all 2. The combs extend to about the thirteenth brachial. This is 
a rather young specimen. 

Localities —Investigator station 225; Andaman Islands (lat. 14° 38’ 15’’ N., 
long. 96° 24’ 30’’ E.); 97 meters; soft mud; March 24, 1897 [A. H. Clark, 1909, 
1912] (12, U.S.N.M., 35047, 36200;I.M.). PI. 29, figs. 84-86. 

Investigator; Andaman Islands [A. H. Clark, 1912] (1, I. M.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 90; Sebesi 
Strait, between Sumatra and Java; 36 meters; hard bottom; August 1, 1922 (1). 
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Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 107; Java 
Sea, north of western Java (lat. 5° 47’ S., long. 106° 07’ E.); 49 meters; sand, stones, 
and sponges; August 5, 1922 (1). 

Siboga station 294; off the southwestern coast of Timor (lat. 10° 12’ 12’ S., 
long. 124° 27’ 18’ E.); 73 meters; soft mud with very fine sand; January 23, 1900 
[A. H. Clark, 1918] (4, U.S.N.M., E. 434; Amsterdam Mus.). 

Siboga station 240; anchorage at Banda, Moluccas; 9-36 meters; black sand snd 
coral; lithothamnion bank; November 22—December 1, 1899 [A. H. Clark, 1918] 
(4, U.S.N.M., E. 432; Amsterdam Mus.). 

Near Mimien, Aru Islands; 15 meters; coarse sand; April 8, 1908; Dr. H. Merton 
[Reichensperger,1913]. 

Siboga station 274; Aru Islands (lat. 5° 28’ 12’’ S., long. 134° 53’ 54’ E.); 
57 meters; sand, shells, and stones; December 26, 1899 [A. H. Clark, 1918] (i, 
Amsterdam Mus.). 

Macclesfield Bank; 36-64 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

Macclesfield Bank [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

Mortensen’s station 20; off Okinose, Sagami Bay, Japan; 110 meters; hard 
bottom; June 11, 1914 [Gislén, 1927]. 

Geographical range——From the Andaman, Lesser Sunda, and Aru Islands, and 
the Moluccas, to the Macclesfield Bank and southern Japan. 

Bathymetrical range —From 15 (?9) to 110 meters. The average of 7 records is 
56 meters. 

History—This species was originally described by Prof. F. Jeffrey Bell in 1894 
from a specimen from the Macclesfield Bank under the name of Antedon brevicirra. 
At the same time he recorded a second specimen under the name of Actinometra 
parvicirra. 

In 1909 I again described it as Comaster parvus from specimens dredged by the 
Investigator off the Andaman Islands. These were redescribed and figured in 1912. 

In 1910 I examined Professor Bell’s material in the British Museum and was 
much surprised to find that his Antedon brevicirra, which was quite unrecognizable 
from the published description, was in reality a species of Comaster. In 1913 I 
published a redetermination of Bell’s specimens, but inadvertently assigned them 
to C. distincta instead of identifying them with C. parvus as I should have done. 

In 1913 Dr. August Reichensperger recorded C. parvus from the Aru Islands, 
and in 1918 I recorded specimens from 3 Siboga stations. 

In 1927 Dr. Torsten Gislén recorded as C. parvus some specimens which had 
been collected by Dr. Th. Mortensen in Sagami Bay, southern Japan. 

Remarks—Speaking of this species as illustrated by the specimens from Sagami 
Bay, Gilsén expressed himself as rather in doubt whether this form is in reality 
sufficiently differentiated from C. serratus to be designated as a separate species. 
He found the U-shaped gap between the I1Br series to be quite distinct in his speci- 
mens, while it is not marked in specimens of C. serratus. He noted also that the arms 
in C. parvus are longer and more numerous, IIIBr series occurring on the outer 
side of the IIBr series, and IVBr series being even sometimes present. He con- 
cluded that the species might therefore be regarded as valid. 

I have not seen any Japanese specimens. 
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COMASTER DISTINCTA (P. H. Carpenter) 
Plate 52, Figure 153 


[See also vol. 1, pt. 1, fig. 320 (cirri), p. 275; pt. 2, figs. 418, 419 (pinnule tip), p. 255; figs. 638-642 
(combs), p. 323] 

Comatula, sp. P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 23, footnote 5. 

Actinometra, sp. (part) P. H. Carrenrsr, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 41, 
footnote 2. 

Actinometra distincta P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 295 
(description; Samboangan, 10 fathoms; discussion); pl. 55, fig. 1—Harrnaus, Nova Acta 
Acad. German., vol. 58, No. 1, 1891, p. 109 (systematic position) —Hamawnn, Bronns Klassen 
u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1584 (listed) —A. H. Cuarx, Proc. 
U.S. Nat. Mus., vol. 33, 1908, p. 684 (assigned by Carpenter to the Typica group); Memoirs 
Australian Mus., vol. 4, pt. 15, 1911, p. 748 (same); Crinoids of the Indian Ocean, 1912, p. 35 
(identity). 

Actinometra parvicirra (part) P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, 
p. 338 (Samboangan, 10 fathoms). 

Comatula distincta A. H. Cuark, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 685 (listed); vol. 35, 1908, 
p. 124 (listed). 

Phanogenia distincta A. H. CuarKx, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 203, footnote 
(arm structure; systematic position). 

Comaster distincta A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 39, 1911, p.533 (Albatross stations 
5356, 5401, 5414, 5477; compared with C. serrata and C. parvus); Crinoids of the Indian Ocean, 
1912, p. 35 (=Actinometra distincta P. H. Carpenter, 1888); p. 36 (=A. parvicirra P. H. Car- 
penter, 1888, part); p. 38 (=Antedon brevicirra Bell, 1894); p. 87 (synonymy; summary of 
previous records; range); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 13 (published refer- 
ences to specimens in the British Museum; localities represented [specimens from Macclesfield 
Bank=brevicirra]; characters of the specimens); Unstalked Crinoids of the Siboga Exped., 
1918, p. 37 (in key; range); p. 41 (references; stations 65a, 144, 153, 260, 289, 294, 305); p. 42, 
fig. 2 (normal and abnormal cirri); pp. 272, 273, 275, 276 (listed) —GrsLin, Kungl. svenska 
Vetenskap. Handl., vol. 59, No. 4, 1919, pp. 14, 15 (discussion). 


Diagnostic features—The arms are 30-35 in number. The cirri have 9-13 
segments, of which the longest is about twice as long as broad. This species is 
distinguished from brevicirra by the fewer arms, from pulcher by the fewer cirrus 
segments, from serrata by the lesser elongation of the Jongest cirrus segments, and 
from tenella by the greater number of arms. 

Description —The centrodorsal is a thick circular disk with the cirrus sockets 
arranged in 2 irregular and more or less alternating rows. 

The cirri are about XXX, 12. Nearly all of the cirrus segments are longer than 
broad, and the distal have slight dorsal spines. 

The radials are just visible beyond the rim of the centrodorsal. The IBr; are 
in contact laterally. The elements of the IBr series are short and broad, and are 
united by syzygy. The IiBr series are 4 (3+4). The IIIBr series are 2 (1+2). 

There are, in the type specimen, 36 arms which are about 60 mm. long. The 
earlier brachials are oblong, the majority are triangular, broader than long, and the 
distal are wedge-shaped. The brachials have somewhat produced and overlapping 
distal ends. The anterior arms are long, slender, and slowly tapering, with 120-150 
brachials. The posterior arms are shorter, rapidly tapering, with only 60-80 brachials. 
All of the arms are grooved. 
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Syzygies occur between brachials 1+2 and 9+10 or 10+11, and distally at 
intervals of 3 or 4 muscular articulations. 

The pinnules decrease in length from Pp to those of the fourth and fifth brachials, 
and then increase again. ‘The first 8 or 9 pinnules on each side bear a terminal comb 
which may occur at intervals as far as the thirtieth brachial. 

The disk is 11 mm. in diameter. It bears a few calcareous nodules. The mouth 
is interradial, and the anal tube is almost marginal. 

The color in alcohol is brownish white with dark spots on the mediodorsal line 
of the division series and first brachials, and in addition lateral spots on the outer 
elements of the IBr and proximal elements of the IIBr series. 

The preceding description is based upon Carpenter’s original description of the 
type specimen. 

Notes.—The 2 specimens from Siboga station 65a are small and much broken. 

The largest specimen from Siboga station 305 has about 30 arms which are about 
75 mm. long. The dorsal pole of the centrodorsal is flat, 2 mm. in diameter. The 
elrri are X XJ, 12-13, 10 mm. long. Another has 30 arms 70 mm. long. The cirri 
have 9-10 segments, and are 8 mm. long. One of the cirri is curiously modified, as 
described below. The 6 additional specimens are all small. 

The 3 specimens from Siboga station 289 are all small. One has 16 arms 35 mm. 
long. There are 3 IIBr 4 (8+4) series, each bearing a IIIBr 2 series internally. 
Another has 12 arms 25 mm. long. There is a single I1Br 4 (8+4) series bearing a 
TIIBr 2 series internally developed. The third has 10 arms 25 mm. long. 

Of the 5 specimens from Siboga station 294, the largest has 15 arms 30 mm. long. 
There are 2 I] Br 4 (3 +4) series, 1 bearing internally a IJ1Br 2 series, the other bearing 
2 I11Br 2 series. Another has 12 arms 25 mm. long. There is a single IIBr 4 (3+4) 
series which bears internally a [Br 2 series. A third has 10 arms 25 mm. long. The 
remaining 2 have each 10 arms 15 mm. long. 

The largest specimen from Siboga station 144 has 21 arms. One ray bears only 
2, with the other 4 regenerating. There are 11 cirrus segments. The other 2 each 
have 10 arms 22 mm. long. 

The example from Siboga station 153 has about 34 arms 110 mm. long. 

Of the 3 specimens from Siboga station 260, 1 is large, 1 is small, and 1 is very 
small with only 10 arms. 

Of the 4 specimens from the Danish expedition to the Kei Islands station 24, 
1 has 24 very slender arms 65 mm. long, 1 has 23 arms 60 mm. long, and the other 
2 are small. . 

The specimen from the Danish Kei Islands expedition station 58 is small and 
broken. 

The specimen from Albatross station 5356 has 30 arms 80 mm. long. The cirri 
are VIII, 10. 

The specimen from Albatross station 5414 has 30 arms 80 mm. long. The cirri 
are XV, 11, from 7 to 8 mm. long. 

Of the 2 examples from Albatross station 5477, 1 has 31 arms 100 mm. long, and 
the cirri XI, 11-12. The other is small with 20 arms 85 mm. long. 

Of the 3 specimens from Albatross station 5401, 1 has 33 arms about 75 mm. 
long, and the cirri XXIII, 11. The other 2 are immature. 

97298—31 30 
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The specimen from Zamboanga determined by Carpenter as Comanthus parvicirra 
had apparently 21 arms. One citrus remains, which has 12 segments. The charac- 
teristic terminal combs and the presence of combs on the distal pinnules show that 
this is a species of Comaster and not of Comanthus. 

Abnormal specimen.—In the largest specimen from Siboga station 305, one of the 
cirri is curiously modified. (See vol. 1, pt. 1, fig. 320, A, p. 275.) It is composed of 
8 segments and measures 5 mm. in length. The first 3 segments are of the normal 
type, but those following are strongly flattened dorsoventrally and greatly broadened, 
the normal distal dorsal spine being represented by 2, 1 at each of the distal angles 
of the segments. 

Localities —Siboga station 65a; off Saleyer, south of Celebes (lat. 7° 00’ 00’ S., 
long. 120° 34’ 30’’ E.; 120-400 meters; pale gray mud, in the shallower water chang- 
ing to a coral bottom; May 6, 1899 [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 305; midchannel in Solor Strait, off Kampong Menanga; 113 
meters; stony bottom; February 8, 1900 [A. H. Clark, 1918] (8, U.S.N.M., E. 425; 
Amsterdam Mus.). 

Siboga station 289; southern coast of Timor (lat. 9° 00’ 18’’ S., long. 126° 24’ 30’ 
E.); 112 meters; mud, sand, and shells; January 20, 1900 [A. H. Clark, 1918] (3, 
Amsterdam Mus.). 

Siboga station 294; southwestern coast of Timor (lat. 10° 12’ 12’’ S., long. 124° 
27’ 18’’ B.); 73 meters; soft mud with very fine sand; January 23, 1900 [A. H. Clark, 
1918] (5, Amsterdam Mus.). 

Siboga station 144; anchorage north of Salomakiée (Damar) Island, northeast 
of Timor; 45 meters; coral bottom, with lithothamnion; July 7-9, 1899 [A. H. Clark, 
1918] (3, Amsterdam Mus.). 

Siboga station 153; off the northern coast of Waigeu, northwest of New Guinea 
(lat. 0° 03’ 48’ N., long. 130° 24’ 18’’ E.); 141 meters; fine and coarse sand with dead 
shells; August 14, 1899 (1, Amsterdam Mus.). 

Siboga station 260; 2.3 miles N. 63° W. from the north point of Nuhi Jaan, Kei 
Islands (lat. 5° 36’ 30’’ S., long. 132° 55’ 12’” E.); 90 meters; sand, coral and shells; 
December 16 and 18, 1899 [A. H. Clark, 1918] (8, Amsterdam Mus.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 24; 100 meters; 
hard bottom; April 15, 1922 (4); station 58; 290 meters; mud.; May 12, 1922 (1). 

Albatross station 5137; in the vicinity of Jolo (Sulu); Jolo Light bearing S. 61° 
E., 1.3 miles distant (lat. 6° 04’ 25’’ N., long. 120° 58’ 30’’ E.); 36 meters; sand and 
shells; February 14, 1908 (1, U.S.N.M., 35048). PI. 52, fig. 153. 

Challenger; Zamboanga, Mindanao, Philippines; 18 meters [P. H. Carpenter, 
1888; A. H. Clark, 1913] (2, B. M.). 

Albatross station 5356; north Balabac Strait; Balabac Light bearing S. 64° W., 
15.5 miles distant (lat. 8° 06’ 40’’ N., long. 117° 18’ 45’’ E.); 106 meters; January 5, 
1909 [A. H. Clark, 1911] (1, U.S.N.M., 35045). 

Albatross station 5414; between Cebu and Bohol, Philippines; Lauis Point Light 
bearing N. 67° W., 9.5 miles distant (lat. 10° 10’ 40’’ N., long. 124° 02’ 45’’ E.); 
77 meters; temperature 16.89° C.; March 24, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 
35051). 
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Albatross station 5477; in the vicinity of Surigao Strait, between Samar and 
Leyte; Tacbuc Point (Leyte) bearing S. 87° W., 11 miles distant (lat. 10° 44’ 45”’ N., 
long. 125° 12’ 30’’ E.); 88 meters; gray mud; July 29, 1909 [A. H. Clark, 1911] (2, 
U.S.N.M., 35036, 35038). 

Albatross station 5401; north of Cebu; Tanguingui Island Light bearing N. 79° 
W.., 23 miles distant (lat. 11° 24’ 45’’ N., long. 124° 06’ 00’’ E.); 55 meters; fine sand; 
March 16, 1909 [A. H. Clark, 1911] (3, U.S.N.M., 35056). 

Geographical range-—From the Lesser Sunda Islands to New Guinea, and north- 
ward to the Philippines and the Macclesfield Bank. 

Bathymetrical range—From 18 to 290 (?400) meters. The average of 14 records 
is 98 meters. 

Thermal range.—One record, 16.89° C. 

History —This was one of the two species of Actinometra referred to by Car- 
penter in 1879 as being “very abnormal.” The other was Comaster multifida, and 
the details of his reference to these two forms are given under that species. 

At the same time he remarked that there were in the Challenger collection 
three species of Actinometra in which the anterior arms are longest, although all 
the arms, anterior and posterior alike, are grooved and bear tentacles. He never 
subsequently referred to this statement or indicated what the three species were. 
One of them, however, was the present form. The two others were forms now 
regarded as synonyms of Comanthus timorensis and C. parvicirra. 

This species was originally described by Carpenter in 1888 from a single speci- 
men which had been dredged by the Challenger in the Philippines. 

In 1911 I recorded a number of specimens from 4 Albatross stations in the Phil- 
ippines and compared the species with Comaster serrata and with C. parvus (= brevi- 
cirra). 

Having examined the material in the British Museum in 1910, I announced 
in 1912 that Bell’s Antedon brevicirra, described in the Spinifera group, is in reality 
the species previously described by Carpenter as Actinometra distincta. This was 
an error. Bell’s Antedon brevicirra is the species I described in 1909 under the 
name of Comaster parvus. 

One of the 6 specimens of Actinometra parvicirra dredged by the Challenger at 
Zamboanga and identified by Carpenter proved to be this species. This record 
was corrected in 1912, and again in a paper on the crinoids of the British Museum 
published in 1913. 

In 1918 I recorded this form from 7 stations in the Dutch East Indies, at which 
it had been dredged by the Siboga. 


COMASTER SERRATA (A. H. Clark) 
Plate 52, Figure 154 
{See also vol. 1, pt. 2, fig. 698 (disk), p. 341] 


Comatula serrata A. H. CuarK, Proc. U. 8. Nat. Mus., vol. 33, 1907, p. 154 (description; Albatross 
station 4895); p. 685 (listed). 

Comaster parvicirra A. H. Cuark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 306 (2 localities in Sagami 
Bay); vol. 39, 1911, p. 533 (Sagami Bay specimens really C. serrata). 
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Comaster serrata A. H. Cuark, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 317 (southern Japan); vol. 
39, 1911, p. 533 (compared with C. distincta; identity of the Owston specimens from Sagami 
Bay); Crinoids of the Indian Ocean, 1912, p. 89 (range); Journ. Washington Acad. Sci., vol. 5, 
No. 6, 1915, p. 214 (southern Japanese species; range and its significance); Unstalked Crinoids 
of the Siboga Exped., 1918, p. 37 (in key; range).—Gis6N, Kungl. svenska Vetenskap. Handl., 
vol. 59, No. 4, 1919, pp. 17, 18 (discussion) ; Nova Acta reg. Soe. sci. Upsaliensis, ser. 4, vol. 5, 
No. 6, 1922, p. 37 (Bock’s stations 45, 55, 59; notes); figs. 21-25, p. 44); Zool. Bidrag fr&n 
Uppsala, vol. 9, 1924, p. 77 (syzygies); fig. 64, p. 75 (syzygial face). 

Phanogenia serrata A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus serrata A. H. Cuark, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed). 
Diagnostic featwres—The arms are 30 in number, and the cirri have 9-11 seg- 

ments, of which the longest is three times as long as broad. 

Description.—The centrodorsal is discoidal, circular or more or less pentagonal 
in outline, moderately thick, with the somewhat convex polar area 2 or 3 mm. in diam- 
eter. The cirrus sockets are arranged in 2 crowded and irregular alternating rows. 

The cirri are XXIV, 9-10, from 7 to 9 mm. in length. The first segment is not 
quite so long as broad, the second is from half again to twice as long as broad, and the 
third and fourth are the longest, approximately equal in length though the third is 
sometimes slightly the longer, about three times as long as the width of their ends, 
The following segments decrease rapidly in length so that the penultimate is little, if 
any, longer than broad. The fifth is a more or less marked transition segment. The 
second-fifth segments are strongly constricted centrally with expanded ends, this 
feature dying away distally. The fifth and following segments have the submarginal 
portion of the distal dorsal surface raised into a prominent transverse finely serrate 
ridge which at first is almost or quite straight and nearly or quite as broad as the distal 
width of the segment, but gradually becomes, in end view, narrower and more rounded, 
and finally sharply triangular, but not increasing in height or becoming more proxi- 
mally situated. On the penultimate segment this gives place to a single terminal 
spine which is slender and prominent, though rather short, erect, subterminal to 
median in position, in height equal to one-fifth or one-fourth of the width of the seg- 
ment. The terminal claw is long and slender, moderately curved, half again as long as 
the penultimate segment. 

The ends of the basal rays are visible as rather prominent tubercles in the interra- 
dial angles of the calyx where they bridge over the narrow clefts between the radials 
and the centrodorsal. 

The distal ends of the radials are even with the edge of the centrodorsal or extend 
slightly beyond it. The anterolateral angles of the radials are produced distally in the 
interradial angles where they entirely separate the bases of the IBr,. The IBr, are 
very short, five or six times as broad as long in the median line, with the distal border 
straight and the proximal more or less convex so that the lateral length is usually not 
so great as the median. The IBr, are laterally widely separated by a broad U-shaped 
gap, and are united to the IBr, by a pseudosyzygy which usually consists of an 
ordinary synarthry modified by the presence of three or four concentric rows of uni- 
form low tubercles in each ligament fossa, but which may be further modified by the 
resolution of the dorsal half of the longitudinal ridge into four or five converging 
radial ridges. The IBr, (axillaries) are broadly triangular, about twice as broad as 
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long, with the anterior edges usually somewhat concave and bordered with short 
fine spines, and the lateral edges parallel to those of the adjoining IBr, and therefore 
making a broadly obtuse angle with those of the IBr,. These lateral edges are about 
two-thirds as long as the lateral edges of the IBr,. The JIBr series are 4 (3+4), 
widely separated. The IIBr, are interiorly united for slightly more than their proxi- 
mal half, diverging at a broadly obtuse angle distally. The distal edges of the IIBr, 
and I1Br, are bordered with fine short spines. The IIIBr series are 2, two to each 
post-radial series, developed interiorly. Their two component elements resemble 
the I1Br, and ITBr,. 

The 30 arms are about 60 mm. long. The first 2 brachials are subequal, slightly 
wedge-shaped, from two to four times as broad as the exterior length, the first united 
interiorly for slightly more than the proximal half, diverging at a very obtuse angle 
distally. The next 3 brachials are almost oblong, about twice as broad as long, 
with the sides somewhat concave and the proximal and distal edges prominent and 
bordered with fine spines. The following brachials are very obliquely wedge-shaped 
or almost triangular, about as long as broad, with prominent and finely spinous 
distal ends and the sides and dorsal surface more or less concave, becoming gradually 
less obliquely wedge-shaped distally. 

The mouth is central or subcentral, the anal tube lateral. The disk bears small 
scattered calcareous concretions which become more numerous on the anal area. 

Notes—One of Mr. Alan Owston’s specimens from Sagami Bay (7036) has 
exactly 30 arms. The IIBr series are 4 (3+4) and the IIIBr series, which are only 
developed on the inner side of each postradial series, in other words in 1, 2, 2, 1 
order, are 2 (1+2). 

Owston’s other specimen (7214) also has 30 arms, and is similar to the preceding. 

The specimen from Bock’s station 45 has the cirri XVI, 8-9, from 2 to 3 mm. 
in length. The third and fourth cirrus segments are three times as long as broad. 
The IBr, are three times as broad as long and laterally free. The IBr. (axillaries) 
are twice as broad aslong. The ossicles following the [Br axillaries are free interiorly. 
The IIBr series are 4 (3+ 4), and the IJIBr series are 2. There are 13 arms 25 mm. 
in length. The brachials have strongly everted serrate distal ends. The distal 
brachials are from half again to twice as long as broad. P, to P; or Py have short 
high combs composed of 4 or 5 teeth. P, is from 2.5 to 83 mm. long, with about 
25 segments. The distal pinnules are from 4 to 5 mm. long with 12-14 segments. 
None of the distal pinnules have combs. The disk is 2.5 mm. in diameter, and is 
somewhat elevated. The mouth is central. The anal tube is short, stout, and 
smooth, 0.8 mm. high and about the same in width. s 

In the specimen from Bock’s station 55 the cirri are XIV, 9-10, from 4 to 6 mm. 
in length. The third and fourth cirrus segments are three times as long as broad. 
The radials are visible as narrow bands. The IBr, are three times as broad as long 
and laterally free. The [Br (axillaries) are pentagonal, twice as broad as long. 
The ossicles following the [Br axillaries are interiorly united. There are 3 IIBr 
4 (3+4) series, and 2 I]JBr 2 series. The 15 arms are 45 mm. long. The distal 
intersyzygial interval is 3 muscular articulations. The first 4 pinnules bear combs, 
that on P; having 5 and that on P, 4 teeth. Beyond P, there are occasional combs, 
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though these scarcely occur beyond Pi. As an example, on one arm there are combs 
on P, and Py. The disk is 3 mm. in diameter. The mouth is subcentral. The 
anal funnel is large, swollen, and papillated, 1.5 mm. high. The color is light gray 
brown, with the disk dark brown. 

In the specimen from Bock’s station 59 the centrodorsal is 2.2 mm. in diameter, 
the bare dorsal pole being 1 mm. across. 

The cirri are XVII, 10-11, from 5 to 7 mm. long, and are arranged in a single or 
double row on the centrodorsal. The first segment is short, the second is half again 
as long as broad and is somewhat constricted centrally, the third is three times as 
long as broad, and the fourth is somewhat shorter, two and one-half times as long 
as broad. The fifth is a transition segment. The dorsal spines are small and indis- 
tinct, and are situated on the distal portion of the segments. The penultimate seg- 
ment is about as long as broad. The opposing spine equals in height about one-fifth 
the width of the penultimate segment. The terminal claw is about twice as long as 
the segment which bears it and is strongly curved. 

The radials are concealed by the centrodorsal. The IBr, are four times as 
broad as long, and are partly concealed by the centrodorsal. The IBr, (axillaries) 
are almost triangular, three times as broad as long. The elements of the [Br series 
are united by syzygy. The IIBr series are 4 (3 +4), and the IIIBr series are 2 (1+ 2). 
Beyond the [Br axillary the distal edges of the ossicles of the division series and of the 
brachials are everted and very spiny. 

The 28 arms are from 50 to 70 mm. long, and 0.7 mm. in width. The first 7 
brachials are oblong, and those succeeding have oblique ends. There are 16 brachials 
in 10 mm. of arm length, or 12 if syzygial pairs are counted as units. The distal 
brachials are half again as long as broad, slender and centrally constricted. 

Syzygies occur between brachials 1+2, 10+11, 14+15, and 18+19 on all arms 
except those originating from a [Br axillary, on which the first syzygy is between 
brachials 3+4. 

Pp and P, are 6 mm. long and are composed of 25-30 segments of which the 
first 11-13 have very spiny distal frills; the terminal comb has 6 teeth. P» is 5 mm. 
long with about 23 segments of which the 7 basal are spiny. P3 is 3 mm. long with 
about 20 segments. P, is 2.5 mm. long with about 15 segments of which 5 bear teeth. 
The first 4 or 5 pinnules carry combs, which occur beyond on every second or third 
pinnule to about the twentieth. The teeth of the combs are half again as high as 
the width of the segments that bear them. The distal pinnules are 6.5 mm. long 
with 20 segments which, except the basal, are twice as long as broad with swollen and 
spinous ends. 

The disk is 6 mm. in diameter, smooth and without granules. The mouth is 
central and the anal tube, which is papillated, is marginal. 

The color is brownish. 

Localities —Albatross station 4893; Eastern Sea, from 10 to 20 miles southwest 
of the Goto Islands; Ose Saki light bearing N. 29° E., 5.5 miles distant (lat. 32° 
32’ 00’’ N., long. 128° 32’ 50’” E.); 174-194 meters; gray sand, broken shells, and 
pebbles; bottom temperature 13.28° C.; August 9, 1906 (1, U.S.N.M., 36284). 
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Albatross station 4895; Eastern Sea, from 10 to 20 miles southwest of the Goto 
Islands; Ose Saki light bearing N. 42° E., 4.7 miles distant (lat. 32° 33’ 10’’ N., long. 
128° 32’ 10’ E.); 174 meters; green sand, broken shells, and pebbles; August 9, 
1906 [A. H. Clark, 1907] (1, U.S.N.M., 22657). Pl. 52, fig. 154. 

Golden Hind; Sagami Bay, Japan (lat. 35° 02’ N., long. 138° 50’ E.); 100 meters; 
Alan Owston coll., 7036 [A. H. Clark, 1908, 1911] (1, U.S.N.M., 35039). 

Golden Hind; Sagami Bay (lat. 35° 06’ N., long. 139° 42’ E.); 55 meters; April 
24, 1902; or Sagami Bay (lat. 34° 59’ N., long. 139° 33’ E.); 110 meters; April 20, 
1902; Alan Owston coll., 7214 [A. H. Clark, 1908, 1911] 1, U.S.N.M., 34966). 

Dr. Sixten Bock’s expedition to Japan station 45; Bonin Islands, east of Chichi- 
jima; 146 meters; July 31, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s expedition to Japan station 55; Bonin Islands, eastnortheast 
of Chichijima; 210 meters; shells and sand; August 15, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s expedition to Japan station 59; Bonin Islands, eastnortheast 
of Anojima; 183 meters; August 15, 1914 [Gislén, 1922]. 

Geographical range —Southern Japan from the Korean Straits to Sagami Bay, and 
the Bonin Islands. 

Bathymetrical range-—From 100 to 174 (?210) meters; the average of the 3 depths 
accurately determined (174, 110, and 100 meters) is 128 meters. The depths given 
for Dr. Sixten Bock’s stations represent the length of line out, not the actual depth. 

Thermal range-—One record, 13.28° C. 

History.—This species was originally described in 1907 as Comatula serrata from 
a specimen from the Korean Straits which had been dredged by the Albatross in 
1906. 

In the collection of Mr. Alan Owston of Yokohama, which was purchased and 
deposited in the United States National Museum by Mr. Frank Springer in 1907, 
there were 2 specimens which I recorded in 1908 under the name of Comaster par- 
vicirra. I soon found that these in reality represented C. serrata, and in 1911 pub- 
lished a note to that effect. 

In 1922 Dr. Torsten Gislén recorded 3 specimens from each of 3 of Dr. Sixten 
Bock’s stations in the Bonin Islands. 


COMASTER TENELLA, sp. nov. 
Plate 51, Figures 150, 151 
Comanthus (Comanthus) rotalaria A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i 

K¢benhayn, 1909, p. 146 (Singapore, April 16, 1907, part). 

Diagnostic features —There are only 20 arms, which are about 65 mm. long, 
and the cirri, which are segregated in pairs or threes in the interradial angles, are 
XII, 10-11, and are rather weak and slender. 

This species is more easily confused with Comanthus parvicirra than with any 


other species of Comaster. 
Description —The centrodorsal is very thin, discoidal, flat, 2 mm. in diameter. 
The cirrus sockets are segregated in the interradial angles, there being 2 or 3 in each 


angle. 
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The cirri are XII, 10-11, 6 mm. long. They resemble the cirri of C. distincta 
but are rather weaker and more slender, and the longest segments are slightly longer, 
about two and one-half times as long as broad. 

The I1Br series are 4 (3+4). There is no further division. 

The 20 arms are 65 mm. in length, and resemble those of C. distincta. The 
distal edges of the brachials are rather strongly produced and spinous. 

Terminal combs occur sparsely on the middle and distal pinnules. 

The color in alcohol is brownish white, with a median brown line on the division 
series and arm bases and occasional spots of brown on the arms. 

Notes.—A young specimen from Singapore has 13 arms 35 mm. in length, and 
the cirri XII, 8-10, from 3.5 to 4 mm. long. 

The specimen from the Danish expedition to the Kei Islands station 26 is small 
with 22 arms 40 mm. long. Of the 10 IIBr series 7 are 2 and 3 are 4 (8+4). Of 
the 2 IIIBr series one is 4 (3 +4), externally developed, and the other is 2, internally 
developed. The specimen from station 30 has 19 arms 80 mm. long, with 9 IIBr 
4 (3+4) series. The cirri are V,11. Of the 2 examples from station 53, one has 20 
arms 50 mm. long, and the other is small. The specimen from station 54 has 20 
arms 65 mm. long; the cirri have 14-15 segments. 

Localities —Singapore; Svend Gad, April 16, 1907 [A. H. Clark, 1909] (7, U.S.N.M., 
E. 1087, type; ©. M.). Same, October 23, 1910 (1, C. M.). Pl. 51, figs. 150, 151. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 26; about 90 
meters; sand; April 16, 1922 (1); station 30; about 40 meters; sand and shells; April 
18, 1922 (1); station 53; 85 meters; sand and coral; May 9, 1922 (2); station 54 (1). 

Geographical range.—From Singapore to the Kei Islands. 

Bathymetrical range.—From the shore line down to about 90 meters. 

Remarks.—In 1909 J failed to distinguish this form from Comanthus parvicirra, 
and the 7 specimens which I had examined were recorded as parvicirra (‘“‘rotalaria”’) 
in my report on the crinoids of the Copenhagen Museum. 


COMASTER, sp. 
Comaster, sp., A. H. Cuarx, Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 69. 


Locality —Macclesfield Bank, 42-46 and 47 meters. 

Remarks.—In the British Museum there is from the lesser depth a specimen of 
some species of Comaster with 15 arms 55 mm. long. There are 3 JIBr series, of 
which 2 bear each a single IIIBr series. The cirri are VII, but apparently will be 
lost when the animal is fully grown. 

There are 2 similar but smaller specimens from the greater depth. 

COMASTER, sp. 


Locality —Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 54. 
Remarks.—A small 10-armed specimen of a species of Comaster from this station 


probably represents C. tenella. 
COMASTER, sp. 


Locality —Tahiti, Society Islands. 


Remarks.—I have examined some detached arms of a species of this genus which 
are in the Munich Museum. 
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Genus COMANTHINA A. H. Clark 

Actinometra (part) P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 210, and fol- 
lowing authors. 

Aclinometra (part) Konner, Mém. de la soc. zool. de France, vol. 8, 1895, p. 450. 

Comaster (part) A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686. 

Phanogenia (part) A. H. Cuark, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124. 

Comanthus (part) A. H. Cuarx, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 204. 

Comanthina A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 
142 (diagnosis; genotype Actinometra nobilis P. H. Carpenter, 1888); Memoirs Australian Mus., 
vol. 4, pt. 15, 1911, p. 733 (in key; key to the Australian species); p. 752 (original reference: 
characters; range); Crinoids of the Indian Ocean, 1912, p. 9 (in Australia distinctive local 
species supplant the common East Indian species); p. 10 (does not extend beyond Hong Kong; 
absent from Japan; reason); p. 11 (represented in the Ceylon region; this the western limit 
of the large and highly multibrachiate forms); pp. 55, 56 (in keys); p. 91 (original reference; 
type); American Naturalist, vol. 49, 1915, p. 525 (bathymetric range); p. 539 (asymmetrical 
disk; 1 or more rays dwarfed); Unstalked Crinoids of the Siboga Exped., 1918, p. 34 (in key; 
range).—GIsLEN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 52 (pinnule 
combs); p. 56 (discussion). 

Comanthus (Comanthina) A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhavyn, 
1909, p. 143. 

Diagnosis—A genus of Comasterinae in which the elements of the IBr series 
and the first 2 ossicles following each axillary are united by synarthry; most of the 
axillaries bear either 2 division series or 2 arms; the I[Br series are 4 (3+4), and the 
Il1Br series are on the outer side of each ray 2 and on the inner side 4 (3 +4), though 
this typical arrangement is subject to some variation, especially on posterior arms 
following I1Br 2 series. 

Geographical range-——From the Macclesfield Bank and the Philippine, Caroline, 
and Solomon Islands to Queensland and the Abrolhos Islands, Western Australia, 
and westward to the Maldive Islands. 

Bathymetrical range-——From the shore line down to 548 meters; but both the 
included species are chiefly sublittoral. 

Remarks.—When fully grown the species of this genus have a characteristically 
massive appearance which distinguishes them at once. The division series are very 
broad and are flattened dorsally, and the perisomic areas between the division series 
and arm bases are always completely covered with a solid pavement of heavy plates. 

The number of arms in C. schlegelii may reach 200, the largest number found 
in any comatulid. In C. belli there may be 150 or more arms. 

The division series are subject to more or less irregularity, the outer IIIBr 
series being rather often 4 (3+ 4) instead of the normal 2; but the typical arrangement 
is almost invariably to be found on at least one ray. 

The terminal combs are confined to the lower pinnules, and as a rule do not 
extend beyond P; or Ps, though in C. schlegelii they may occur at intervals as far 
as Poo. 

Cirri are usually absent in C. schlegelii, though from 1 to 5 or 6—rarely more— 
may be present. In C. belli cirri may be absent, but a small number are usually 
present. 

Whereas the adults of the two species of Comanihina are among the easiest of 
the comatulids to identify, young individuals, especially of C. belli, are exceedingly 
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confusing. Young individuals of C. belli are very similar superficially to species of 
Comaster, and the smaller they are the greater is this similarity. 


KEY TO THE SPECIES IN THE GENUS COMANTHINA 


a. Proximal and middle pinnules with the segments in their basal portion produced dorsally into 
conspicuous dorsal processes which on the lower segments may be as high as the width of 
the segments themselves; cirri almost always present; distal cirrus segments with the distal 
dorsal edge slightly produced and with a dorsal carination or pointed dorsal tubercle (coast 
of Australia from the Abrolhos Islands northward and eastward to Torres Straits; 0-119 
TYVE LOLS) pea eee re a ee eee belli, p. 458. 

a?. No dorsal processes on the basal segments of the earlier pinnules; cirri rarely present; if present, 
the distal segments are entirely smooth dorsally (Maldive Islands and Ceylon to northern 
Australia, the Solomon, Caroline, and Philippine Islands, and Macclesfield Bank; 0-278 


meters) tes oe a ee ee ee Ua Bae eee ee eee schlegelii, p. 466. 


COMANTHINA BELLI (P. H. Carpenter) 
Plate 53, Figure 157; Plate 73, Figure 199 


{See also vol. 1, pt. 2, figs. 420, 421 (pinnule tip), p. 255; fig. 637 (comb), p. 323; pl. 24, fig. 1150 
(disk) ] 

Actinometra belli P. H. Carpmntrer, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 334 
(description; station 186; remarks); pl. 64, figs. 1, 2—Harriaus, Nova Acta Acad. German., 
vol. 58, No. 1, 1891, p. 34 (division series compared with those of Antedon [Himerometra] 
crassipinna); p. 100 (closely related: to regalis, duplex, and nobilis) —KoruueER, Revue suisse 
de zool., vol. 3, 1895, p. 293 (differential characters) —D6DERLEIN, Denkschr. d. medicin.- 
naturwiss. Gesellsch. Jena, ser. 8, vol. 5, 1898, p. 479 (Thursday I.); pl. 36, figs. 4, 4a.— 
Mincxkert, Archiv f. Naturgesch., Jahrg. 71, 1905, vol. 1, Heft 1, pp. 204 and following 
(syzygies; regeneration); figs. K, L, M, p. 216 (from P. H. Carpenter).—Hamann, Bronns 
Kdassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cuarx, 
Memoirs Australian Mus., vol. 4, part 15, 1911, p. 716 (identity; credited to Australia 
by Carpenter); p. 720 (of Déderlein, 1898=C. multifida+C. belli); Smiths. Miscell. Coll., 
vol. 60, No. 10, 1912, p. 6 (referred to Comaster); Crinoids of the Indian Ocean, 1912, pp. 36, 
39 (identity of previous records)—H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 
1921, pp. 5, 7 (identity). 

Aclinometra nobilis Bex, Proc. Zool. Soc., London, 1894, p. 394 (northwest Australia, 65 fathoms) .— 
A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 719 (of Bell, 1894=Comanthina 
belli); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 77 (of Bell, 1894=Comaster belli). 

Actinometra mullifida Bex, Proc. Zool. Soc. London, 1894, p. 394 (northwest Australia). 

Comaster belli A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed); Smiths. Miscell. 
Coll., vol. 60, No. 10, 1912, p. 6 (various localities; descriptions of specimens; discussion, and 
comparison with related forms); p. 7 (proximal pinnules compared with those of Comantheria 
‘grandicalyx); Die Fauna Siidwest-Australiens, vol. 4, Lief. 6, 19138, p. 308 (localities; discus- 
sion); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 11 (published references to specimens in 
the British Museum; localities represented; characters of the specimens); Records of the 
Western Australian Mus., vol. 1, part 3, 1914, p. 113 (already recorded from Houtman’s 
rocks); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 224 and following (de- 
tailed account of the distribution in Australia); Unstalked Crinoids of the Siboga Exped., 
1918, p. 35 (in key; range) —H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, 
pp. 5, 7 (history); p. 15 (range; not found by the Carnegie Exped., 1913); pp. 192 and follow- 
ing (range).—Gustin, Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 100 (pinnule processes). 

Phanogenia belli A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus belli A. H. Cuarx, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed); Vidensk. 
Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 149 (proximal structures compared 
with those of Uintacrinus). 
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Comanthina belli A. H. Cuarx, Amer. Journ. Sci., ser. 4, vol. 32 (old ser. vol. 182), 1911, p. 130 
(significance of distinctive characters); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, 
p. 437 (northwest Australia, 65 fathoms); p. 440 (Australian tropical species; occurs south to 
Shark Bay and Torres Strait); p. 443 (range on east coast); p. 444 (range on west coast); 
p. 455 (localities; characters; abnormalspecimen); p. 456 (may or may not retain cirri); p.465 
(association with other species); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 717 (known 
to Carpenter from Australia) ; p. 721 (occurs south to Cape York); p. 723 (northwest Australia) ; 
p. 724 (peculiar to north Australia); p. 733 (in key); p. 752 (annotated synonymy; characters; 
summary of Australian records); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 6 (placed in 
Comaster, near C. typica); Proc. U. 8. Nat. Mus., vol. 43, 1912, p. 390 (Mermaid; description) ; 
p. 391 (southwest Australia); Crinoids of the Indian Ocean, 1912, pp. 36, 39 (identity of 
previous records); p. 91 (synonymy; summary of previous records; range); Die Fauna 
Siidwest-Australiens, vol. 4, Lief. 6, 1913, p. 313 (rectification of generic reference in previous 
memoir in this series)—HarTMEYER, Mitt. zool. Mus. Berlin, vol. 8, Heft 2, 1916, p. 234 
(southwest Australia; of the 2 specimens that from Shark Bay is in the Hamburg Mus., and 
that from Port Hedland at Perth; Broome, No. 6137). 

Comantheria belli A. H. Cuark, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 716 (reference to 
Challenger specimen); p. 723 (Mermaid). 

Comaster typica A. H. Cuark, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, pp. 439, 444, 
453 (Port Hedland; descriptions of young specimens); Smiths. Miscell. Coll., vol. 60, No. 10, 
1912, p. 6 (preceding records determined as this species); Die Fauna Siidwest-Australiens, 
vol. 4, Lief. 6, 1913, p. 308 (same).—Hartmeryer, Mitt. zool. Mus. Berlin, vol. 8, Heft 2, 1916, 
p. 234 (northwest Australia, No. 3433; southwest Australia, No. 5968). 

Comanthus schlegelii (part) H. L. Cuarx, Carnegie Institution of Washington Publication 212, 
1915, p. 101 (Maér, 18 fathoms); The Echinoderm Fauna of Torres Strait, 1921, p. 20 (same; 
characters; color). 


Diagnostic features —The arms are 60-150 or more in number in fully developed 
individuals. From all the other comasterids with a large number of arms this 
species is easily distinguished by the conspicuous carinate processes on the lower 
segments of the proximal and middle, and on the ungrooved arms also of the distal, 
pinnules, combined with the occurrence of I1[Br series which on the outer side of 
the rays are typically 2, but on the inner side 4 (3+ 4). 

From Comanthus plectrophorum, which possesses similar carinate processes on 
the lower segments of the proximal and middle pinnules, Comanthina belli is dis- 
tinguished by the greater number of arms (40-44 in plectrophorum), the fewer cirri, 
and the much smaller number of cirrus segments, not more than 20 as contrasted 
with 29-37 in plectrophorum. 

Description—The centrodorsal is small, thin discoidal, roughly circular to 
subpentagonal in outline, nearly or quite 5 mm. in diameter, with the cirrus sockets, 
which are of very diverse sizes, arranged in a single marginal row. The dorsal pole 
is concave and there is a shallow circular pit in the center. On the border of the 
centrodorsal, as viewed dorsally, the portion of the edge adjacent to the larger cirrus 
sockets is usually slightly swollen. 

The cirri are VIJ-VIII, 15-17, most commonly 16, about 17 mm. in length. 
They are well developed, though rather small and weak considering the size of the 
animal. They vary in any given individual from slender to rather stout. The 
first segment is very short, and those following gradually increase in length to the 
sixth or seventh, which are from slightly longer than broad in the stoutest cirri to 
twice as long as broad in the most slender, and then slowly decrease so that the last 
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2 or 3 before the penultimate are nearly or quite twice as broad as long. The ninth 
or tenth is a transition segment with a narrow terminal band light in color and with 
a highly polished surface like the following segments. On the transition segment 
there is a slight thickening of the dorsal portion of the distal edge which on the 6 
or 7 preceding the penultimate becomes a small pointed conical terminal dorsal 
tubercle. The opposing spine is small, but little larger than the tubercles on the 
preceding segments, conical, arising from the entire dorsal surface of the penultimate 
segment, with the apex median to subterminal. The terminal claw is from half 
again to twice as long as the penultimate segment, moderately stout, evenly tapering 
and evenly curved, or more strongly tapering and more strongly curved in the proximal 
half than distally. 

The ends of the basal rays are visible as minute tubercles in the interradial 
angles. 

Very little, if any, of the dorsal surface of the radials is concealed by the centro- 
dorsal. The radials are short, their distal width being about four times their length; 
their distal border is concave, and the anterolateral angles are broadly rounded. The 
IBr, are short and broad, about twice as long as the radials, five or six times as broad 
distally as the median length, with the distal border straight. The proximal two- 
thirds or three-fourths of the lateral borders of adjacent IBr, are united, these borders 
beyond the point of union diverging at usually a right angle. The IBr, (axillaries) 
are triangular with the lateral angles slightly truncated, twice as broad as long. 
The anterior angle is approximately a right angle, and the anterior sides are almost 
straight. The I[Br series are broad, 4 (3+4), or exceptionally 2. Interiorly the 
first 2 elements are in lateral contact, but the syzygial pairs are free. Exteriorly the 
IIBr series on adjacent rays are separated by a space equal to from one-quarter to 
one-half of their width. The IIIBr series are 2 exteriorly, and 4 (3+4) interiorly; 
but this order is reversed following IIBr 2 series. The IVBr series are 2. The 
VBr series are 2, or rarely 4 (3+4). The VIBr series are 4 (3+4), but are seldom 
developed. Beyond the IIIBr axillary, which bears on the inner face a IVBr 2 series 
and on the outer an undivided arm, the succeeding axillaries typically bear on one 
face a division series and on the other an undivided arm, which alternate in position 
in the successive divisions. 

The dorsal perisome is completely covered with unusally solid plates which 
are very irregular in size and arrangement. ‘There may be between the IIBr series 
on adjacent rays 2 or 3 large plates, or a single plate resting on the anterolateral angles 
of the IBr, which is followed by 2 columns of polygonal plates, or simply a mass of 
plates of various sizes showing no definite arrangement. The plating between the 
IIBr series on adjacent rays runs distally and tapers to a point between the basal 
segments of Pp. Interiorly the IIBr series are connected by a narrow strip of heavily 
plated perisome. 

The arms are 65-150 or more in number, from 105 to 215 mm. in length. They 
are narrow at the base, slowly increasing in width to about the fifteenth brachial 
and thence tapering distally, this feature being much more noticeable on some arms 
than it is on others. The first 2 brachials are approximately equal in size and shape, 
slightly wedge-shaped, twice as broad as long. The first brachials are interiorly 
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united for the proximal two-thirds. The first syzygial pair (composed of brachials 
3+4) is from half again to twice as broad as long. The next 3 brachials are oblong, 
about two and one-half times as broad as long, those succeeding becoming very 
obliquely wedge-shaped or triangular, twice as broad as long, after the proximal 
third of the arm becoming gradually less obliquely wedge-shaped, but of the same 
relative length, and slightly longer distally. The division series and first 2 brachials 
are perfectly smooth dorsally, but from the fourth onward the brachials have moder- 
ately produced and overlapping distal edges. 

Syzygies occur between brachials 3+4, again from between brachials 11+12 
to between brachials 15+ 16 (usually in the vicinity of the thirteenth brachial), and 
distally at intervals of from 4 to 9 (usually 4) muscular articulations. 

Pp is moderately stout basally, but tapers rapidly and is exceedingly slender in 
the distal two-thirds. The terminal comb consists of 7-11 moderately large roundedly 
spatulate teeth. The pinnule is 20 mm. long. Pp» and P, are nearly as long, similar, 
but less stout basally. P, is about 7 mm. long, slender and delicate. The following 
pinnules gradually become longer and stouter, with large gonads, and then more 
slender again distally. The distal pinnules are very slender, and about 10 mm. long. 
From P; onward the pinnules have the third-fifth or third-seventh segments produced 
into long high narrow carinate processes which on the lower segments may be as high 
as the width of the segment that bears them. This modification of the proximal 
segments gradually dies away after about the middle of the arm. The terminal comb 
persists to about P;. 

The disk is from 25 to 30 mm. in diameter, and carries a variable number of 
small granules, which are especially numerous along the ambulacral grooves. The 
mouth is interradial. A varying number of the posterior arms are ungrooved. 

The color in alcohol as described by Carpenter is darkish brown with a dark 
mediodorsal line, the pinnules sometimes tipped with green. A dry specimen at 
hand from Torres Strait is olive brown, darker on the ventral surface, the pinnules 
tipped with brilliant greenish yellow; the gonads are brown, but bright red by trans- 
mitted light. Another dry example from the same locality is light olive brown with 
a dark mediodorsal line, becoming blackish in the outer half of the arms; the pinnules 
are buff and black in broad bands. 

Notes.—The specimen from the Abrolhos Islands has 73 arms which are about 
85 mm. long. The cirri are VI, 14-16, from 10 mm. to 12 mm. long. 

The specimen from Freycinet Reach, Shark Bay, has about 120 arms of which 
the anterior are about 120 mm. and the posterior about 80 mm. in length. The left 
posterior ray and its derivatives, and the adjacent halves of the neighboring rays, are 
devoid of ambulacral grooves. Many of the arms on the other rays have rudimen- 
tary ambulacral grooves, or none at all. The genital pinnules are rarely grooved. 
Wherever it is exposed the dorsal perisome is heavily plated. The centrodorsal is 
thin discoidal, 4.5 mm. in diameter, with the dorsal pole strongly concave. Three 
cirri, which are equally spaced, remain. These are comparatively long, 13 mm. in 
length, and moderately stout, with 16 segments, of which the first is short, those 
following gradually increasing in length and becoming about as long as broad on the 
fourth; the fifth-eighth are slightly longer than broad; those succeeding are about 
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one-third, or rather less, broader than long and bear subterminal tubercles which in 
the last 3 are moderately sharp. 

The adult specimen from Port Hedland has about 150 arms which are about 
100mm. long. Three of the IIBr series are 2 and 7 are 4 (3+4). On all3 of the IIBr 
2 series the normal order of the IIIBr series is reversed, these being 4 (3 +4) externally 
and 2 internally. On one of the other IIBr series there are 2 IIIBr 4 (3 +4) series. 
About half a dozen of the outer division series are 4 (3 +4) instead of the usual 2. All 
the other division series are regular. The centrodorsal is only slightly raised above 
the dorsal surface of the radial pentagon. It is irregularly pentagonal in shape, with 
partially obliterated cirrus sockets about the periphery. One fully developed cirrus 
11.5 mm. in length with 16 segments remains, and there are 2 rudimentary cirri. 
The dorsal portion of the perisome between the division series is heavily plated. The 
color is dull yellowish white, with the dorsal perisomic areas and the extreme borders 
of the division series yellow brown. ‘The sides of the undivided arms are usually 
darker than the dorsal surface, sometimes a deep yellow brown. Some of the free 
arms have a more or less perfectly developed dark brown mediodorsal stripe. 

One of the three young specimens from Port Hedland has 67 arms 65 mm. long. 
The centrodorsal is thin discoidal, small, the bare dorsal pole being 2 mm. in diameter. 
The cirri are XX, 14-16, 9 mm. long. The first cirrus segment is short, the fourth 
is about as long as broad, the sixth or seventh is the longest, from one-third to one- 
half again as long as broad, and the last 6 or 7 are about as long as broad. The 
outermost 7 or 8 bear blunt spines or tubercles on the distal dorsal border. The 
longer earlier segments are slightly constricted centrally, but this feature is scarcely 
noticeable. The color is grayish white, with a median stripe of darker on the arms. 
The interradial perisome is heavily plated. 

A second specimen has 59 arms 60 mm. long. The cirri are VII (plus 9 unde- 
veloped), 15, 10 mm. long. The dorsal perisome is completely plated, but the 
plates are small. The color is yellow brown, with traces of a broad mediodorsal 
band of darker. 

The third specimen is similar, but smaller. 

These 3 specimens differ considerably in the number of arms, and in each there 
is large variation in the number of arms on the different rays. Regenerating division 
series and arms are frequent in all of them. 

One of the 2 specimens from Broome has 73 arms 135 mm. long. The cirri are 
XVII, 11 mm. long. There are a few small scattered nodules on the disk. The 
color is grayish brown. 

The other specimen from Broome has 68 arms 125 mm. long. The cirri are 
XIV. The disk is thickly studded with small calcareous nodules. The color is 
bright yellow green, with the centrodorsal and cirri light slaty. 

In the specimen from Western Australia the cirri are XII, 17-18, 13 mm. long. 
There are slight dorsal tubercles on the last 6 segments. The carination of the 
earlier pinnule segments is very prominent. 

The specimen from northwestern Australia has VII cirri. 

In the arm fragments from Mermaid the extravagant dorsal processes on the 
third-fifth, and to a lesser degree the sixth, pinnule segments prove conclusively 
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that these fragments must belong to this species. They agree very closely with 
the corresponding parts of the arms in a specimen at hand from Torres Strait. 

Professor Déderlein recorded 2 specimens from Thursday Island. A small 
individual with a maximum arm length of 30 mm. in which 2 rays are in process of 
adolescent autotomy does not exhibit the keels on the basal pinnule segments which 
are so characteristic of large examples. The color in alcohol is pale yellowish. 

The 2 specimens from Mer are both small. According to H. L. Clark the cirri 
are XX—XXI, 15-17. One has 60 and the other 70 arms. In the specimen with 60 
arms 4 rays are typical, but the fifth has the normal arrangement reversed, the inner 
IlIBr series being 2 and the outer 4 (3+4). In the specimen with 70 arms only 
2 rays show the typical arrangement, each of the other rays having an inner III Br 
series 2 instead of 4 (3+4). 

The color of one of the individuals in life was described as having been black, 
passing into olive at the tips of the arms; the distal half of each pinnule was chrome 
yellow, passing through brown into the dull olive or black of the basal half; the 
cirri were lemon yellow. The other was recorded as strikingly different, bewilder- 
ingly variegated with shades of yellow, green, brown, blackish, and white, giving the 
general impression of being bright yellow with black markings; the cirri were yellow 
with 2 dusky dark bands. 

The specimen from the Great Barrier Reef is small, with 55 arms which are 
about 100 mm. long. The cirri are XVIII, 15, short and stout, with the segments 
subequal, the distal being only very slightly shorter than the proximal. There are 
no dorsal processes. With the specimen is a color note, ‘“‘deep purplish blue, the 
pinnules purple with yellow tips; cirri lemon yellow.” 

In Carpenter’s original account of this species, which was based on 3 specimens 
from Challenger station 186, he described the centrodorsal as being a moderately 
thick circular disk hollowed in the center. 

The cirri are fairly stout, about XV, 15-20, with a few of the segments rather 
longer than broad. 

There are 65-70 arms which are about 105 mm. long. The anterior arms are 
long and slowly tapering, with 120-150 overlapping brachials which are shortly 
triangular at the base, becoming quadrate about the middle and slightly elongated 
near the tip. The posterior arms are shorter, with only 80-100 brachials, and taper 
more rapidly. 

Py is moderately stout and reaches 20 mm. in length. Pp on the inside of the 
ray and P, are nearly as long. But P, is only half their length, and much more 
slender, while P, and P, are the smallest on the arm. The terminal pinnules are 
long and slender on the anterior arms, but shorter on the posterior ones. The basal 
segments of the genital pinnules have sharp dorsal keels which are less distinct in 
the first few pinnules than in those immediately following. In the anterior arms 
they are lost after about the fiftieth brachial, but they are traceable to near the end 
of the posterior arms. The lowest pinnules have a well-marked comb which becomes 
gradually smaller and is lost at about the fifteenth brachial. 
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The disk is 30 mm. in diameter. It bears a variable number of small granules, 
especially along the ambulacral grooves. Several of the posterior arms are ungrooved. 
The dorsal perisome is regularly plated as far as the II] Br axillary. 

Localities—Abrolhos Islands (Houtman’s Rocks), Western Australia [A. H. 
Clark, 1912, 1913] (1, H. M.). 

Hamburg southwest Australia expedition station 14; Shark Bay; Freycinet 
Reach, west of Middle Flat as far as the northern point of Heirisson Prong; 11-16 
meters; bottom at first sandy, later rock with coral; September 12, 1905 [A. H. Clark, 
1911] (1, H. M.). 

Port Hedland, Western Australia (lat. 20° 17’ S., long. 118° 34’ E.); July, 1905 
[A. H. Clark, 1911] (4, Berl. M.; H. M.; W. A. M.). PI. 73, fig. 199. 

Southwestern Australia [A. H. Clark, 1912]. The 2 specimens referred to are 
the 1 from Shark Bay and the large 1 from Port Hedland. 

Broome, Roebuck Bay, Western Australia; July, 1905 [A. H. Clark, 1912, 1913] 
(2, Berl. M., 61387; H. M.). 

Western Australia [A. H. Clark, 1913] (1, B. M.). 

Northwestern Australia [Bell, 1894; A. H. Clark, 1913] (1, B. M.). Same, 119 
meters [Bell, 1894]. 

Mermaid, northwestern Australia; Gazelle [A. H. Clark, 1911, 1912] (arm frag- 
ments, Berl. M., 2157). 

Thursday Island [Doderlein, 1898]. 

Mer, Murray Islands, Torres Strait; 33 meters; H. L. Clark, October, 1913 
[H. L. Clark, 1915, 1921] (2, M. C. Z., 586). 

Great Barrier Reef, 4 miles eastnortheast of Mer, Murray Islands; H. L. Clark, 
October 15, 1913 [H. L. Clark, 1915, 1921] (1, M. C. Z., 549). 

Challenger station 186; Prince of Wales Channel, Torres Strait (lat. 10° 30’ N., 
long. 142° 18’ E.); 15 meters; September 9, 1874 [P. H. Carpenter, 1888; A. H. 
Clark, 1913] (2, B. M.). 

Torres Strait [A. H. Clark, 1911, 1912] (2, U.S.N.M., 36166, 36171). Pl. 53, 
fig. 157. 

Geographical range —Coasts of Australia, from the Torres Strait region westward 
and southward to Shark Bay and the Abrolhos Islands. 

Bathymetrical range —Littora] and sublittoral; the greatest recorded depth is 
119 meters. 

Remarks.—Oomanthina belli is a very curious form. Large specimens are in 
superficial appearance strikingly like similarly large specimens of Comanthina schlegelur, 
both species agreeing in possessing a unique type of arm division. The terminal 
combs of belli and the arm division beyond the IIIBr series, however, approach the 
type characteristic of Comaster, and I find that, taking all the characters together, 
the smaller the individual the greater is the resemblance to the species of Comaster, 
and the greater is the difference from similar small specimens of Comanthina schlegelit. 

History.—This species was originally described by Dr. P. H. Carpenter in 1888 
from 3 specimens which had been collected by the Challenger in 1874. In 1894 
additional specimens were recorded by Prof. F. Jeffrey Bell as Actinometra nobilis 
and Actinometra multifida, and in 1898 Prof. Ludwig Déderlein published additional 
records from Thursday Island. 
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In my report on the crinoids collected by the Hamburg southwest Australian 
expedition which appeared in 1911 I recorded and gave notes upon a specimen from 
Port Hedland and another from Shark Bay, and at the same time described 3 small 
individuals from Port Hedland under the name of Comaster typica which are in reality 
this form. In my monograph on the crinoids of Australia which was published in 
the same year I gave an annotated synonymy, with the differential characters, and a 
summary of the known records. Two previously unnoticed specimens from Torres 
Strait in the United States National Museum and one from Mermaid which had 
been collected by the Gazelle were mentioned. 

In a memoir on the crinoids of the Hamburg Museum published in 1912 a speci- 
men from the Abrolhos Islands and 2 from Broome were recorded and their main 
characters were given. The 3 small individuals which had been described under 
the name of Comaster typica in 1911 were here redetermined as C. belli. A discussion 
of the characteristic features of this species was included. 

In my monograph on the crinoids of the Indian Ocean published in 1912 there 
was given a summary of the known information concerning this form. 

In my account of the crinoids of the Berlin Museum published in 1912 fragments 
of a specimen are recorded from Mermaid, and in a supplement to my memoir (1911) 
on the crinoids collected by the Hamburg southwest Australia expedition published 
in 1913 the 8 small specimens originally described under the name of Comaster typica 
are redetermined as C. belli. 

The 2 specimens which were recorded by Dr. H. L. Clark as Comanthus schlegelii 
from Mer proved on reexamination to belong to this species. 

In 1915 I discussed the range of this species in Australia, and in 1918 in my 
report on the unstalked crinoids of the Siboga expedition I inserted this form in a key 
to the species of Comaster. 

In 1921 Dr. H. L. Clark published a detailed account of its distribution and 
occurrence. He remarked that he did not meet with the species; but the 2 specimens 
from the deeper water outside the northwestern reef at Mer which he mentions under 
Comanthus schlegelii are in reality this form. 

The generic allocation of this species has been unusually varied. Up to 1908 it 
was always referred to Actinometra. In that year I assigned it first to Comaster and 
then to Phanogenia, both of these generic names being used in a very broad sense. 
In 1909, on the establishment of the genus Comanthus, I placed it in this genus. In 
1911 I referred it to Comanthina, which I regarded as a subgenus of Comanthus, and it 
is found so allocated in the report on the crinoids of the Hamburg southwest Australia 
expedition, the monograph of the crinoids of Australia, the monograph of the crinoids 
of the Indian Ocean, and in the report upon the crinoids of the Berlin Museum. In 
the introduction to the monograph on the crinoids of Australia it is in one place 
through an oversight assigned to Comantheria, though also on the same page, as 
well as elsewhere, to Comanthina. In the report on the crinoids of the Hamburg 
Museum it is placed in Comaster, restricted, and the reasons for this are given. Since 
that time (1912) it has remained in Comaster. But I am now convinced that it should 
be placed in Comenthina. 
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Plate 53, Figure 158; Plate 54, Figure 159; Plate 55, Figures 160, 161; Plate 64, Figure 180 


[See also vol. 1, pt. 1, fig. 163 (dorsal view), p. 225; fig. 164 (dorsal view), p. 227; figs. 165, 166, 
168-170 (centrodorsal), p. 229; pt. 2, fig. 138 (division series), p. 79; figs. 424, 425 (pinnule 
tip), p. 257; figs. 648-645 (comb), p. 323; fig. 699 (disk), p. 341; pl. 17, figs. 1074, 1075 (oral 
pinnules); pl. 24, fig. 1153 (disk)] 


Actinometra novae-guineae P. H. CarpEnTER, Proce. Roy. Soc., vol. 28, 1879, p. 386. 

Actinometra, sp. noy. P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, pl. 2, fig. 1 
(diagram of the disk ambulacra). 

Comatula novae-guineae P. H. CanpentER, Notes from the Leyden Mus., vol. 3, 1881, p. 195 (Banda). 

Actinometra schlegelii P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 210 (descrip- 
tion; ?East Indies)—Bertt, Proc. Zool. Soc. London, 1882, p. 534 (listed).— A. H. Crarx, 
Notes from the Leyden Mus., vol. 33, 1911, p. 176 (identity); Crinoids of the Indian Ocean, 
1912, p. 36 (identity). 

Actinometra schlegeli Bext, Proc. Zool. Soc. London, 1882, p. 535 (specific formula).—P. H. Car- 
PENTER, Proc. Zool. Soc. London, 1882, 1883, pp. 732 and following (discussion of Bell’s 
method of formulation and corrected formula); Challenger Reports, Zoology, vol. 11, pt. 32, 
1884, p. 55 (80 or more arms); vol. 26, pt. 60, 1888, pp. 59, 331, 347, 367, 383 (discussion).— 
Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed). 

Actinometra nobilis P. H. Carpenter, Challenger Reports, Zoology, vol. 10, pt. 32, 1884, pp. 55, 
57, 69, 110, 111 (large number of arms; specific formula; ungrooved arms present on each ray; 
absence of disk ambulacra leading to posterior arms; genital cord; ovaries)—von GraFr, Chal- 
lenger Reports, Zoology vol. 20, pt. 61, 1887, p. 13 (Samboangan; myzostomes).—P. H. Car- 
PENTER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 336 (description; station 208; 
also Samboangan); pl. 65—Hamann, Jenaische Zeitschr., vol. 23, 1889, p. 234 (anatomy).— 
Cubnot, Archives de biol., vol. 11, 1891, p. 315 (anatomy).—Harrniaus, Nova Acta Acad. 
German., vol. 58, No. 1, 1891, p. 34 (division series compared with those of Antedon [Hime- 
rometra] crassipinna); p. 100 (closely related to belli, duplex, and regalis) —Wattuer, Einlei- 
tung in die Geologie als historische Wissensch., 1894, p. 298 (from Carpenter) —Koruter, 
Revue suisse zool., vol. 3, 1895, p. 293 (differential characters) WHEELER, Mitt. zool. Stat. 
Neapel, vol. 12, Heft 2, 1896, p. 244 (relation to Myzostomum platypus) —MIncKeErt, Archiv 
f. Naturgesch., Jahrg. 71, 1905, vol. 1, Heft 1, p. 219 (regeneration) Hamann, Bronns 
Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cuarx, 
Notes from the Leyden Mus., vol 33, 1911, p. 179 (synonym of schlegelii); Crinoids of the 
Indian Ocean, 1912, p. 36 (synonym of schlegeliz) ; p. 39 (of Bell, 1894= belli). 

Actinometra dissimilis P. H. CarpentER, Challenger Reports, Zoology, vol. 11, pt. 32, 1884, p. 110 
(specific formula [Samboangan, 10 fathoms]); p. 111 (genital cord); vol. 26, pt. 60, 1888, p. 337 
(identity).—A. H. Cuark, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 439 (history and status of 
the name). 

Actinometra multifida Bexi, Report Zool. Coll. H. M.S. Alert, 1884, p. 169 (Perey I., Queensland). 

Actinometra duplex P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 335 
(description; Banda, 17 fathoms); pl. 64, fig. 3—Harriaus, Nova Acta Acad. German., vol. 
58, No. 1, 1891, p. 34 (division series compared with those of Antedon [Himerometra] cras- 
stpinna); p. 100 (closely related to regalis, belli, and nobilis) —Bruu, Proc. Zool. Soc. London, 
1894, p. 396 (Macclesfield Bank, 13 fathoms) —Kornurr, Revue suisse zool., vol. 3, 1895, p. 
293 (differential characters) —Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, 
Abt. 3, 1907, p. 1586 (listed) —A. H. Cuarx, Notes from the Leyden Mus., vol. 33, 1911, p. 
179 (synonym of schlegelii); Crinoids of the Indian Ocean, 1912, p. 36 (of P. H. CarPENnTER, 
1888=schlegelii) ; p. 38 (of Bell, 1894=schlegelii); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, 
p. 75 (identity of specimens in the British Museum). 
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Actinometra regalis P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 347 
(description; Banda, 17 fathoms); pl. 68 —Wacusmuru and Sprincer, Proce. Acad. Nat. Sci., 
Philadelphia, 1890, p. 347 (perisomiec plates) —Harriaus, Nova Acta Acad. German., vol. 
58, No. 1, 1891, p. 5 (noteworthy on account of the number of individuals in Brock’s collection 
from Amboina); p. 11 (collected by Brock at Amboina); p. 34 (division series compared with 
those of Antedon [Himerometra] crassipinna); p. 99 (Amboina; description of the specimens; 
closely related to belli, duplex, and nobilis); p. 113 (in Géttingen Mus.) —Baruerr, Ann. Report 
Museums Assoc. for 1891, 1892, p. 97 (example of a free crinoid)—Koruter, Revue suisse de 
zool., vol. 3, 1895, p. 292 (Bay of Amboina; notes)—D6prr.LErN, Denkschr. d. medicin.- 
naturwiss. Gessellsch. Jena, vol. 8, Heft 5, 1898, p. 480 (Amboina)—Muncxert, Archiv f. 
Naturgesch, Jahrg. 71, 1905, vol. 1, Heft 1, p. 219 (regeneration) —Hamann, Bronns Klassen 
u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cuarx, Notes 
from the Leyden Mus., vol. 33, 1911, p. 179 (synonym of schlegelii); Memoirs Australian Mus. 
vol. 4, 1911, p. 720 (of Déderlein, 1898=schlegelii); Crinoids of the Indian Ocean, 1912, p. 36 
(of P. H. Carpenter, 1888=schlegelii); p. 37 (of Hartlaub, 1891=schlegelii); p. 38 (of Bell, 
1894=Comaster multibrachiata); p. 39 (of Déderlein, 1898=schlegelii); Smiths. Miscell. Coll., 
vol. 61, No. 15, 1913, p. 78 (of Bell, 1894=Comaster fruticosus). 

Actinometra parvicirra (part) Harrtaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 98 
(Mortlock I. [Carolines]). 

Aclinometra regalis KorHurr, Mém. de la soc. zool. de France, vol. 8, 1895, p. 420 (Sunda Is.; 
Biliton). 

Actinometra typica Brut, in GarpineR, Fauna and Geography of the Maldive and Laccadive 
Archipelagoes, vol. 1, pt. 3, 1902, p. 225 (Suvadiva, Maldives). 

Comaster duplex A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster nobilis A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster regalis A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 38, 1908, p. 686 (listed). 

Comaster schlegelii A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia duplex A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia nobilis A. H. Cuarx, Proce. U. S. Nat. Mus., vol. 35, 1908, p. 124 ‘listed). 

Phanogenia regalis A. H. Cuarxk, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia schlegelii A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus nobilis A. H. Cuarx, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 204 (Marinduque; 
Albatross stations 5138, 5146, 5147, 5163, 5165); Proc. U.S. Nat. Mus., vol. 36, 1909, p. 395 
(Albatross stations 5249, 5250, 5253, 5254); Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 
(listed); Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 149 (proximal 
structure compared with that of Uintacrinus); p. 193 (collected at Singapore by Svend Gad). 

Comanthus duplex A. H. Cuarxk, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 205 (Albatross station 
5145); Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 397 (Albatross station 5252); Zool. Anzeiger, 
vol. 34, No. 11-12, 1909, p. 366 (listed). 

Comanthus regalis A. H. Cuark, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed). 

Comanthus schlegelii A. H. Cuarx, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed)—H. L. 
Cuark, Spolia Zeylanica, vol. 10, pt. 37, 1915, p. 84 (2 specimens, one of which has about 120 
arms; Ceylon); p. 93 (occurs at Ceylon); The Echinoderm Fauna of Torres Strait, 1921, p. 8 
(collected by the Carnegie Exped., 1913); p. 20 (Mer; Port Galera, Mindoro, P. I.; notes); 
pp. 192 and following (range). 

Comanthus (Comanthina) nobilis A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i K¢ben- 
havn, 1909, p. 143 (Singapore; description of specimens; synonymy; includes regalis). 

Comanthus (Comanthina) schlegelii A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 536 (Ulugan 
Bay, Palawan; type of schlegelii represents the same species as the types of nobilis and regalis). 

Comanthina schlegelii A. H. CLarx, Notes from the Leyden Mus., vol. 33, 1911, p. 176 (Actinometra 
schlegelii P. H. Carpenter); p. 179 (synonymy; includes Carpenter's dissimilis, duplex, nobilis, 
and regalis; ?East Indies; redescription of the type; discussion); p. 180 (Amboina); Bull. du 
mus. d’hist. nat., Paris, 1911, No. 4, p. 248 (no locality; description); Die Fauna Sudwest- 
Australiens, vol. 3, Lief. 13, 1911, p. 439 (Bast Indian species, occurring south to Percy I.); 
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p. 443 (range on the east coast); p. 456 (may or may not retain cirri when adult); Memoirs 

‘Australian Mus., vol. 4, 1911, p. 717 (known to P. H. Carpenter from Australia) ; p. 721 (occurs 

south to Cape York); p. 733 (in key); p. 753 (annotated synonymy; characters; Australian 

record; range; discussion; includes nobilis, regalis, and dissimilis) ; Records of the Australian 

Mus., vol. 9, No. 1, 1912, p. 81 (Solomon Is.); Smiths. Miscel. Coll., vol. 60, No. 10, 1912, 

p. 6 (compared with Comaster belli); p. 8 (Mortlock I., Carolines [recorded by Hartlaub as 

parvicirra); Cebu; Ekalin, St. Matthias I.); Proc. U.S. Nat. Mus., vol. 43, 1912, p. 391 (Am- 

boina); Crinoids of the Indian Ocean, 1912, p. 31 (= Actinometra multifida Bell, 1884, part); 

p. 36 (includes duplex, nobilis, regalis, and schlegelii P. H. Carpenter, 1888); p. 37 (= Actinome- 

tra parvicirra, part, and regalis Hartlaub, 1891); p. 38 (=duplex Bell, 1894); p. 39 (=regalis 

Déderlein, 1898); p. 40 (=typica Bell, 1902); p. 91 (synonymy; off Tobu I., 35 fathoms; south- 

ern part of Malacca Strait; Invisible Bank; summary of previous records; discussion); Die 

Fauna Siidwest-Australiens, vol. 4, Lief. 6, 1912, p. 308 (relation to Comaster belli); Smiths. 

Miscell. Coll., vol. 61, No. 15, 1913, p. 14 (published references to specimens in the British 

Museum; localities in detail; characters of the specimens).—ReicHENspERGER, Abhandl. 

Senck. naturf. Gesellsch., vol. 35, Heft 1, 1913, p. 82 (Aru Is.); p. 83 (Amboina) ; p. 88 (Amboina, 

Strubell; Aru Is., Merton; characters of the 2 specimens).—A. H. Cuarx, Internat. Revue d. 

gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 222 and following (detailed account of the distribu- 

tion in Australia); Unstalked Crinoids of the Siboga Exped., 1918, p. 46 (synonymy; notes; 
stations 33, 99, 164, 220, 303; Batavia Bay); pp. 271-274, 276 (listed). 

Diagnostic features —The arms are 80-200 (usually 160-190) in number in well- 
developed individuals. This species is readily distinguished from belli by the absence 
of the high carinate processes found on the lower pinnule segments in that species. 
From all other comasterids with a large number of arms it is usually easily distin- 
guished by the occurrence of IIIBr 2 series on the outer sides of each ray, and IIIBr 4 
(3+4) series interiorly, as well as by a characteristically massive appearance due to 
the broadening and dorsal flattening of the division series and the solid interradial 
plating. Comanthus trichoptera and C. pinguis have much the same appearance, 
but in them the IIIBr series are all 4 (3 +4), and neither occurs within the range of 
schlegelit. 

Description.—The centrodorsal is pentagonal or more or less sharply stellate, 
its dorsal surface flush with, or slightly below, that of the radials. 

There are typically no cirri in fully developed specimens. But in nearly half 
the examples seen there are 1, 2, or sometimes even more. When present the cirri 
are rather stout, of uniform width throughout their length, and consist of 15 seg- 
ments of which the first two are about three times as broad as long, the third is 
about twice as broad as long, the fourth is nearly as long as broad, and those follow- 
ing are slightly longer than broad, after the seventh or eighth very gradually 
decreasing in length and becoming about twice as broad as long distally. The 
opposing spine is minute, subterminal or median. The terminal claw is long, slen- 
der, and moderately curved. Young individuals have the cirri X—XII, 15; the 
longer segments are slightly constricted centrally, and the shorter distal are slightly 
compressed laterally, appearing somewhat broader in lateral view. 

The ends of the basal rays are usually just visible at the angles of the centrodorsal. 

The radials are trapezoidal, proximally about half again and distally about two 
and one-half times as broad as long. The IBr, are about as long as the radials, and 
are in close apposition laterally. The IBr, (axillaries) are almost or quite triangular, 
twice as long as the [Br,, two and one-half times as broad as long, in close lateral 


A MONOGRAPH OF THE EXISTING CRINOIDS 469 


apposition. The I1Br series are normally 4 (3+4), but frequently 2 on 1 or 2 of the 
rays, though rarely on more than 2. The IIIBr series are 2 on the outer side of the 
I1Br series, 4 (3+ 4) on the inner, but become more or less irregular after II Br series 
of 2 where there is a tendency to develop all the IIIBr series 4 (3+4). The IVBr, 
VBr, and VIBr series are 4 (3+4), exceptionally 2, the last frequently absent. One 
or more of the division series in each specimen is not rarely 6 (+4, 5+6) or 6 (56+6). 
The IIBr series, like the IBr series, are very broad and only slightly convex dorsally, 
closely united interiorly, exteriorly united either directly or by a narrow V-shaped 
strip of strongly plated perisome. The further division series are closely connected 
exteriorly either directly or by a narrow strip of strongly plated perisome as far as 
the base of the IIIBr series, or sometimes as far as the IIIBr; interiorly this connec- 
tion extends somewhat further out, and further still between the branches arising 
from a IIBr or subsequent axillary. After the distal limit of the connecting perisome 
the division series become more rounded dorsally and laterally, and entirely free 
laterally. The calyx and consolidated division series may lie almost in a single 
plane, or they may form a cup-shaped structure almost hemispherical in lateral view. 

The 80-200 (usually 160-190) arms are from 90 to 150 mm. in length. They 
increase slightly in width to the twelfth or fourteenth brachial, from that point 
gradually tapering to the tip. The first 2 brachials are slightly wedge-shaped, twice 
as broad as long, the first entirely united and the second in apposition interiorly. 
The first syzygial pair (composed of brachials 3+4) is twice as broad as long to as 
long as broad. The next 2 brachials are oblong or slightly wedge-shaped, twice as 
broad as long, those following becoming triangular, about half again as broad as 
long, distally gradually wedge-shaped again but of the same length, and terminally 
slightly longer. From the sixth or seventh onward the brachials have rather promi- 
nently overlapping and finely spinous distal ends. 

One or two of the posterior postradial series are sometimes, but not always, 
considerally smaller than the others, with shorter and mere rapidly tapering arms. 
The posterior postradial series are usually ungrooved, no ambulacral grooves running 
to them from the disk. One or more of the arms upon the other postradial series are 
also ungrooved. 

Syzygies occur between brachials 3+4, again from between brachials 10+11 to 
between brachials 18+19, and distally at intervals of from 3 to 7 (usually 4-6) 
muscular articulations. 

The disk is from 30 to 50 mm. in diameter, naked or with a few scattered con- 
cretions. The mouth is marginal, radial, or interradial. The anal area is very large. 
The anal tube is central. 

Pp is 32 mm. long, slightly stouter than the succeeding pinnules, tapering rather 
rapidly in the proximal fourth and then remaining practically uniform to the tip, 
with 65-70 segments all of which are broader than long. The basal segments are 
somewhat produced ventrally. The comb is composed of 8-11 very small rounded 
triangular teeth, all but the proximal 2 or 3 of which are ordinarily repeated on the 
inner side of the pinnule. The pinnule on the IIIBr series is similar, 27 mm. long. 
The pinnule on the IVBr series is similar, 15 mm. long. P,is 13 mm. long. P, is 
about 12 mm. long. The pinnules from Pp to P, become progressively more 
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slender, P, being very delicate. P; is 8 mm. long with about 27 segments; it is 
about as stout as P., but the corners of the segments are more broadly cut away, and 
there is considerably more ventral perisome. The following pinnules are similar, but 
slightly stouter with a more serrate outline, the short segments with somewhat 
prominent and finely spinous distal ends. The terminal comb disappears at about 
P; or Ps, rarely extending to Py. The distal pinnules are slender, about 7 mm. 
long, with about 18 segments, the longest of which are scarcely longer than broad. 
On postradial series where the IIBr series are 2 and Pp is therefore absent, Pp is 30 
mm. long, resembling Pp as described, and the following pinnules decrease in size as 
given above. 

Notes.—The specimen from Suvadiva is of enormous size. 

Of the 2 specimens recorded by Dr. H. L. Clark from Ceylon 1 has about 120 arms. 
In the other, which I have personally examined, there are about 100 arms; all of the 
T1Br series are 4 (3+ 4); the centrodorsal is on a level with the dorsal surface of the 
radials. 

The specimen from off Tobu Island is small with about 70 arms many of which 
are arising by multiplicative regeneration from broken IJBr series, showing that the 
individual is just passing into the adult stage. The arm division is perfectly regular, 
all the division series being 4 (3+4) except the exterior IIIBr series, which are 2. 
The dorsal perisome is plated. The centrodorsal is thin discoidal with a few rudi- 
mentary cirri and a single fully developed cirrus on the periphery; the last is 10 mm. 
long and consists of 14 segments. 

The specimen from Invisible Bank has about 120 arms which are 130 mm. long. 

One of the examples from Singapore has nearly 100 arms which are 100 mm. 
in length. There are no cirri, but the centrodorsal is slightly raised above the surface 
of the radials. The interspaces between the division series and lower pinnules where 
they are not in apposition are occupied by large irregular plates which, however, are 
not so evident as in larger and more developed individuals from the Philippines. 

The other specimen from Singapore is young, with 37 very attenuate arms 
150 mm. long. 

The specimen from the southern portion of the Malacca Straits has about 
140 arms. Itis slightly smaller and has slightly fewer arms than the average from the 
Philippines. The centrodorsal is rounded pentagonal, flush with the dorsal surface 
of the radial ring, and bears a single cirrus which is 13 mm. in length and is composed 
of 14 segments. The interradial areas are covered with a uniform fine calcareous 
deposit which is not broken up into interradial plates. The synarthrial tubercles are 
rather prominent. The dorsal surface of the animal as a whole is nearly flat. 

In the specimen from Billiton as described by Koehler there are no cirri, but the 
remnants of cirrus sockets are still present on the periphery of the centrodorsal. 

One of the specimens from the Danish expedition to the Kei Islands station 67 
has about 120 arms. The 10 IIBr series are all 4 (3+4). The outer IIIBr series 
are 2 and the inner 4 (3+4) on all the postradial series. The centrodorsal is some- 
what irregularly pentagonal and is not quite sunken to the level of the radial circlet; 
it bears a few minute cirrus stumps. The interbrachial perisome is narrow and 
completely plated. The other specimen is medium sized with about 85 arms. Of the 


A MONOGRAPH OF THE EXISTING CRINOIDS 471 


10 IJBr series 9 are 4 (3+4) and1lis2. The III Br series are 2 externally and 4 (3+ 4) 
internally except on a single postradial series where all 4 Il] Br series are 4 (3+4); 
it is this ray that bears a I]Br 2 series. The IJBr series are very broad and are but 
slightly convex dorsally; they are almost in contact laterally, the narrow intervening 
spaces being heavily plated. The centrodorsal is pentagonal with the corners slightly 
produced, and is slightly raised above the surface of the radial ring. There are a 
few small pits in the interradial areas of the margin. 

The specimen from Batavia Bay has about 70 arms which are 85 mm. long. 
The division series are comparatively narrow and well separated dorsally. The 
dorsal interradial perisome is heavily plated. The cirri are XIV, 14-16, from 10 to 12 
mm. long, with others more or less rudimentary. The color in alcohol is slaty gray. 

Both of the specimens from Siboga station 33 are large and typical of the species. 
In one the centrodorsal is regularly pentagonal, though as yet it has not quite sunken 
to the level of the radial pentagon. The IIBr series on the 2 posterior rays are 2, 
and on the other 3 rays 4 (3+4). On 1 of the 2 posterior rays the IIIBr series are 
4 (3+4) — 2 — 4 (8+4) — 4 (3+4), and on the other they are all 4 (3+4). Onl 
of the other rays 1 of the external IIIBr series is 2, the other 3 I1]Br series being 4 
(3+4). On the other 2 rays the IIIBr series are typical. The division series are 
very broad, and are almost or quite in lateral apposition. Wherever it is exposed the 
dorsal interradial perisome is heavily plated. The 3 anterior rays are dark brown 
with small blotches of yellowish. The 2 posterior rays and the bases of the arms 
which they bear are yellowish white, but the outer part of these arms is dark brown 
like those on the anterior rays with more or less light yellow in the median line. The 
other specimen is typical. 

The specimen from Siboga station 303 is a magnificent fully grown example, but 
its centrodorsal bears VIII more or less rudimentary cirri. 

The example from Siboga station 99 is large with about 120 arms which are about 
130 mm. long. The centrodorsal is small and pentagonal, sunk to the level of the 
radial circlet. 

The larger individual from Siboga station 220 has 70 arms 120 mm. long. The 
centrodorsal is very thin, discoidal, with the flat dorsal pole 3.5 mm. in diameter. 
The cirri are XIV, 14-15, 10 mm. long. The color is whitish, the division series 
heavily blotched with dark gray; the distal portion of the arms is dark gray, and the 
outer part of the pinnules is brown. 

In the smaller example from Siboga station 220 there are 62 arms 95 mm. long. 
It closely resembles the specimen from Batavia Bay. There is usually one more 
division series on the outermost branch of the IIIBr series than elsewhere. The 
arms are less developed and more slender than in the preceding, and the division series 
are less broad. The centrodorsal is thin discoidal, with the bare dorsal pole 3 mm. 
in diameter. The cirri are XI, 14-15, from 10 to 12 mm. long, with in addition some 
which are more or less rudimentary. 

In the specimen from the ?East Indies, which is the type of Actinometra schlegelir, 
as described by Carpenter, the centrodorsal is a thin circular disk hollowed in the 
center and bearing about 20 marginal cirrus sockets. 

The cirri are lost. 
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The radials are almost entirely concealed except for their angles which are 
rounded, thickened, and turned upward so as to rise somewhat dorsally above the 
level of therestof the calyx. Theirdistal edges areincurved to receive the convex prox- 
imal edges of the trapezoidal IBr,, which are closely united laterally. The IBrp 
(axillaries) are short, barely half as long again as the IBr,, widely triangular, and in 
contact laterally. The postradial series divide six times, all of the division series 
beyond the IBr series being 4 (8+4). The division series are somewhat closely 
united by plated perisome as far as the IIIBr axillaries, and the apposed sides of 
contiguous ossicles are flattened laterally. The first segments after each axillary are 
closely united laterally, and the second are but little separated. 

There are more than 80 arms which are probably about 125 mm. in length. The 
first two brachials are broad and about equal in length, the second being the more 
wedge-shaped. The next 2 or 3 brachials are roughly oblong and those following are 
broad, wedge-shaped, with much raised and strongly overlapping distal edges. The 
anterior arms are long and slowly tapering and are composed of 150+ brachials 
which remain wedge-shaped until quite near the end, the later ones being relatively 
shorter, blunter, and smoother, and the terminal squarer, elongating just at the end. 
The posterior arms taper much mote rapidly and end after about 120 brachials, those 
of the distal third being bluntly wedge-shaped and the terminal squarer. 

The first syzygy is between brachials 3+4. The second is from between 
brachials 10+11 to between brachials 14+15, usually between brachials 11412 
or 12+13. The distal intersyzygial interval is from 2 to 6, usually 4, muscular 
articulations. 

The second elements of all the division series beyond the first have long and 
fairly stout pinnules which decrease rather rapidly to that on the fourth brachial 
(P:) which is not, however, especially short or slender. The pinnules following are 
considerably stouter and gradually increase in length but decrease in stoutness 
after about the twenty-fifth brachial. The terminal pinnules are slender but not 
unusually long, especially in the posterior arms. The large basal segments of the 
stout lower pinnules slightly overlap one another, and the lowest pinnules have a 
moderate terminal comb which disappears after about the eighth brachial. 

The disk is missing. ‘There are several ungrooved arms. The width across the 
radials is 14 mm. 

I examined this specimen at the Leyden Museum in 1910. It proved to be a 
typical example of the form described in the Challenger report under the names 
Actinometra duplex, Actinometra nobilis, and Actinometra regalis, and also mentioned 
by Carpenter in 1884 as Actinometra dissimilis. The specimen appears to have had 
IV cirri, of which the first 2 segments still remain. There are numerous more 
or less obsolete cirrus sockets. Of the IIIBr series those on 2 rays have the typical 
arrangement, 2 externally and 4 (+4) internally. On a third ray 1 of the external 
{11Br series is 2, but the other 3 are 4 (3+4). On the remaining 2 rays all the IIIBr 
series are 4 (3+4). The other division series are 4 (3+4) as usual. 

At the time of Carpenter’s visit to Leyden he had not discovered the significance 
of the curious variation in the IIIBr series, but simply considered division series of 
2 replacing those of 4 (3+4) as abnormal. From his notes, therefore, he could not 
see that his schlegelii was the same thing as the nobilis of the Challenger report. 


A MONOGRAPH OF THE EXISTING CRINOIDS 473 


The specimen from Bassett-Smith Bank is small, with a remarkable development 
of interradial plating. 

As described by Carpenter, the specimen from Banda which served as the type of 
Actinometra duplex has the centrodorsal a rounded and slightly convex disk, bearing 
marginal cirri. 

The cirri are about XV, 14-17. The cirrus segments are tolerably uniform. 

The radials are visible. The IBr, are partly united laterally. The [Br series 
are quite free laterally. The I/Brseries are 4 (3+4). The IIIBr series, when present, 
are 2 externally, but 4 (3+4) internally. All the succeeding division series are 
4 (3+4). IVBr series, and rarely VBr series, are present. 

There are 45 arms 105 mm. long. The anterior arms consist of 120 slightly 
overlapping triangular brachials which gradually become quadrate. The posterior 
arms are shorter, with only half as many brachials. 

Syzygies occur between brachials 3+4, 13+14, and 18+19, and distally at 
intervals of 4 muscular articulations. 

Pp is relatively long and stout, reaching 13 mm., and that on the IVBr series, 
which is but little smaller, is nearly twice the length of P,. The pinnules on the next 
3 brachials are still smaller, after which the size again increases, though the terminal 
pinnules are not especially long. The first few pinnules have a well-marked comb 
which becomes gradually weaker and is lost after the tenth brachial. 

The disk is naked, 15 mm. in diameter. The mouth is interradial. Some of the 
hinder arms have very faint grooves, and others none at all. 

Carpenter said that the great difference in length between the anterior and 
posterior arms of this specimen is very striking, the more so as most of the hinder 
arms have grooves, though only faint ones. The 5 hinder arms of the left anterior 
ray are, however, altogether devoid of ambulacra, as the groove which should supply 
them suddenly stops quite short on the disk at the base of the IIBr series. The right 
or western curve of the horseshoe passes by them altogether on its way to the left 
posterior ray. 

Carpenter noted that in this specimen IVBr series occur on all the rays but one, 
and in the anterior half of the ray regeneration has taken place to such an extent that 
there is a VIBr series. He considered this as probably not the normal condition. 

I examined this specimen in the British Museum and found it to be a quite 
typical young individual. 

The 2 small specimens from Banda which served as the types of Actinometra 
regalis were thus described by Carpenter. The centrodorsal is a rudely circular disk 
much hollowed in the center and bearing marginal cirri. 

The cirri are XV-XX, 15. The cirrus segments are nearly equal, and the penul- 
timate bears no opposing spine. 

The radials are visible. The IBr, are closely united laterally. The IBr, 
(axillaries) are short, widely triangular, and in contact laterally. The rays may 
divide five times but do not spread much, as the first ossicles beyond each division 
are closely united laterally. The division series are united by interradial plating to 
the level of the IJ Br axillaries or slightly beyond it. All of the division series beyond 
the [Br series are 4 (3+4). 

97298—31——_31 
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The arms are very numerous, from 13 to 24 on each ray, and are 110 mm. in 
length. They are composed of moderately long, triangular, and much overlapping 
brachials which soon become wedge-shaped and are nearly square at the ends. The 
anterior arms have 160 and the posterior only 60 or 70 segments. 

Syzygies occur between brachials 3+4 and 11+12 or 13+14, and distally at 
intervals of from 3 to 7, usually 4 or 5, muscular articulations. 

Py and P» are of about equal size, reaching 15 mm. in length. The length of 
the pinnules following diminishes to P;, which is considerably shorter, while P, and 
P, are much more so, after which the length increases again. The later pinnules on 
the anterior arms are not especially long. Terminal combs occur as far as the tenth 
brachial. 

The disk is 27 mm. in diameter, naked or slightly plated. The mouth is inter- 
radial or nearly so. : 

The color in alcohol is deep brown, the pinnules tipped with yellow green. 

I found one of these specimens to have the cirri VIII, 15-17; the other has 
4 large and 2 small cirri, and a few cirrus stumps. 

Carpenter’s figure of this species (regalis) does not wholly accord with his 
description. The IIIBr series on the 5 rays are shown as follows: 

2—4 (8+4)—4 (8+ 4)—2. 
2—4 (34) —4.(3+4)—2. 
AAS 4) 9- AN (3194). 
ANS FA) 2 AN EEA: 
4 (8+4)—4 (8+4)—2—4 (3+4). 

Of the 10 I1Br series 6 bear IIIBr series showing the normal arrangement, the 
external being 2 and the internal 4 (8+ 4). On the last ray given both of the IIBr 
series are 2 instead of 4 (3+4); the II]Br series to the right show the normal reversed 
arrangement which follows I1/Br 2 series. Two other pairs of I11Br series show a 
reversed arrangement. In only a single case are the 2 IJIBr series following a HBr 
series both 4 (8+4). 

The specimen from the Danish expedition to the Kei Islands station 20 is small, 
with 69 arms 120 mm. long. Of the 10 IIBr series, 9 are 4 (3+4) and 1is 2. The 
I11Br series on the various rays are as follows: 

2—2—4 (8+4)—4 (3+4). 
2—4 (8+ 4)—4 (84+ 4)—2. 
4 (8+4)—4 (8+4)—4 (8+4)—4 (8+4). 
4 (3+4)—4 (8+4)—4 (8+4)—4 (3+4). 
4 (3+4)—0—4 (3+ 4)—2. 

One of the specimens from station 30 is rather small with 70 arms 140 mm. long. 
Only a single postradial series shows the typical arrangement of IIJBr series, 2 exter- 
nally and 4 (3 +4) internally; on the other 4 a single outer IIIBr series is 2, the other 
3 being 4 (3+4). Of the 10 I[Br series 8 are 4 (3+4) and 2 are2. The centrodorsal 
is pentagonal with the dorsal surface almost down to the level of the dorsal surface 
of the radial circlet; its periphery bears a few minute cirrus buds. The other speci- 
men from station 30 is very young with about 55 arms 120 mm. long. 
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The specimen from station 37 has about 120 arms 160 mm. long. There are 
10 I1Br 4 (3+4) series. The IIIBr series are 2 exteriorly and 4 (3 +4) interiorly on 
all the postradial series. 

The specimen from station 43 is very young with 34 arms about 60 mm. long. 
Of the 10 II Br series 5 are 4 (8+4) and 5 are2. The IIIBr series are 2 exteriorly and 
4 (3+4) interiorly on all the postradial series. The interradial perisomic areas are 
completely and heavily plated. The cirri are XII, 13-14, about 10 mm. long. 

One of the specimens collected by the Danish expedition to the Kei Islands at 
Amboina has about 100 arms. One of the postradial series has the 2 IIBr series 2 
and all 4 I[1Br series 4 (3+4). On the other 4 postradial series the I1Br series are 
4 (3+4); on 3 of these the IIIBr series are 2 exteriorly and 4 (3+ 4) interiorly; on 
the fourth 1 of the exterior IIIBr series is 4 (3+ 4), the other being 2. The cirri are 
V, 16-17, from 13 to15 mm. long. Another specimen is small, though well developed, 
with about 80 arms 130 mm. long. The 10 IIBr series are 4 (3+4). On 4 of the 
postradial series the I11Br series are 2 exteriorly and 4 (3+4) interiorly. On the 
fifth postradial series one of the exterior I1IBr series is 2, the other 3 III Br series 
being 4 (8+4). A third specimen is similar to the first, but has only IT cirri. 

Dr. Clemens Hartlaub recorded (as regalis) 17 specimens from Amboina which 
he thus described: 

The centrodorsal is approximately circular or pentagonal, usually flat, some- 
times scarcely rising above the surface of the radial pentagon. The cirri are marginal. 

The cirri are VI-XX, about 17. The fifth, sixth, and seventh segments are the 
longest. The segments are as a rule smooth, but the outermost may bear slight 
spines. The opposing spine is small or entirely lacking. The distal end of the cirri 
is commonly thicker than the proximal. 

The radials are visible. The IBr, are trapezoidal. The IBr, (axillaries) are 
broadly triangular. The rays may divide six times, but the rule is five times. The 
I1Br series are 4 (3+4). The 2 first elements of the I/Br series on adjacent rays are 
sometimes in close contact, but often separated by a broad interradial plating. This 
may even reach downward to the centrodorsal, separating the outer halves of 2 
adjacent radials. A similar, but narrower, plating is usually found between the 
2 I1Br series on each ray, uniting their 2 distal elements, and sometimes also between 
the first elements of the inner IIIBr series. The 2 branches arising from each 
axillary diverge only very slightly so that the first and often also the second ossicles 
of adjacent division series are in contact. The IIIBr series are as a rule 2 externally 
and 4 (3+4) internally. All the following division series are 4 (3 +4). 

There are usually more than 100 arms, and at least 70. The anterior arms are 
long, up to 160 mm. in length, and taper slowly. The posterior arms are much shorter 
and taper rapidly. The brachials are moderately short, and those in the proximal 
half of the arms have strongly produced distal ends. The first brachials are usually 
closely united interiorly. After about the sixth the brachials become triangular and 
strongly overlapping, then fairly soon short wedge-shaped and finally more oblong. 

The first brachial syzygy is between brachials 3+4, and the second from be- 
tween brachials 6+7 to between brachials 18+19, usually from between brachials 
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11-+12 to between brachials 14+15. The distal intersyzygial interval is from 2 to 
7, but usually 4, muscular articulations. 

Pp may reach 25 mm. in length, but is usually between 15 and 20 mm. The 
next, whether on the I1[Br or IVBr series, is slightly shorter. The following pinnule 
is only half as long, and P, is always much shorter than those preceding. P, and P, 
are the shortest pair. The distal pinnules reach about 8 mm., and become much 
shorter toward the tip of the posterior arms. The comb on the proximal pinnules is 
sometimes only represented by a trace. It occurs as far as the pinnule of the tenth 
brachial. 

The disk is 35 mm. in diameter, either naked or somewhat plated. The mouth 
is interradial. 

The color in alcohol is light yellowish green, grayish brown, or dark brown. 

The expanse is 300 mm. This would mean an arm length of 150 mm. 

Hartlaub remarked that it is only rarely that all of the rays in any given specimen 
show the typical arrangement of the II] Br series—2 externally and 4 (3 + 4) internally. 
This occurred in only 3 out of his 17 specimens. Usually on 1 or 2 rays the IIIBr 2 
and II[Br 4 (8+4) series are irregularly arranged, and in 1 specimen only a single 
ray shows the typical arrangement. But rays on which the 4 IIIBr series have the 
same number of elements are very rare. It is noteworthy that in specimens with an 
irregular arrangement of the II] Br series the I1Br series are also irregular, being 2 
instead of 4 (+4). Hartlaub says that such abnormal IIBr series are always fol- 
lowed by an abnormal arrangement of the succeeding IIIBr series. 

I have examined 2 of Doctor Hartlaub’s specimens, 1 in the Berlin and 1 in the 
Leyden Museum, but have nothing to add to his account. 

According to Reichensperger, the specimen collected by Professor Strubell at 
Amboina is a robust example with 145 arms which are up to 145 mm. in length. The 
centrodorsal is a rather thin pentagonal disk slightly sunken in the center. The cirri 
are III, 14-15, 13 mm. long; there are traces of a few more rudimentary cirri. All of 
the IIBr series are 4 (3+4). The IIIBr series for the most part are 4 (3+4). The 
disk is 35 mm. in diameter. The mouth is interradial. Pp is up to 25mm. long. The 
combs are poorly developed. The color in alcohol is red brown. 

Professor Déderlein’s specimen from Amboina has the cirri XIV, 15-16. A few 
of the I/Br and IIIBr series are 2 instead of 4 (3+4). The color is dark violet with 
the outer half of the arms whitish. 

The magnificent specimen from Siboga station 164 has about 100 arms which are 
about 150 mm. long. The division series are broad, interiorly united and closely 
flattened against each other. The division series on adjacent rays are closely flattened 
against each other as far as the I1Br:, or even the IIBr axillary, beyond which point 
the perisome is solidly plated. On 3 of the rays the II[Br series show the normal 
arrangement, being 2—4 (3+4)—4 (3+4)—2. On one ray the IIIBr series are 
2—4 (3+ 4)—4 (3+ 4)—4 (3+4), and on the fifth they are 2—2—4 (3 +4)—4 (+4). 
The centrodorsal is very small, concave dorsally, and sunken within the radial ring. 

The specimen from the Aru Islands as described by Reichensperger is unusually 
stout, with 151 arms which are up to 140 mm. long. With the exception of the outer 
I1IBr series on 3 rays, which are 2, all the division series are 4 (3+4). The centro- 
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dorsal is small, markedly stellate, without any trace of cirri or of cirrus sockets. The 
disk is over 35 mm. in diameter. The mouth is interradial. 

The specimen from the Percy Islands, Queensland, has 63 arms which are from 
85 to90 mm. long. A single cirrus with 15 segments remains. The interradial dorsal 
perisomic plating is very heavy, the plates being exceptionally thick and convex 
dorsally. The 5 lowermost plates stand out large and prominent in the interradial 
angles, being especially convex dorsally. 

The specimen from New Britain has XIII stout cirri about the edge of the centro- 
dorsal. 

The example from St. Matthias Island is small, but without cirri. 

The specimen from the Solomon Islands is large. 

The specimen from Mortlock Island is small but typical. It has 52 arms which 
are about 85 mm. long. On 4 of the rays the [IIBr series are 2 externally and 4 
(3+4) internally. On the fifth ray one of the external II] Br series is 4 (3 +4) instead 
of 2. The cirri are VIII, 13-14. 

The specimens from Albatross stations 5249 and 5250 and one of those from sta- 
tion 5254 have each 2 well-developed cirri. 

Carpenter said that the specimen from Challenger station 208, which is the type of 
his Actinometra nobilis, is more uniformly colored than the 5 from Zamboanga and 
has a much larger terminal comb, which extends to the fortieth brachial instead of 
ceasing at about the tenth asin the Zamboanga form. J did not see this specimen at 
the British Museum. 

The 5 specimens from Zamboanga were originally considered by Carpenter as 
representing a distinct species, which he mentioned in 1884 as Actinometra dissimilis, 
but in 1888 he incorporated their characters in his description of Actinometra nobilis. 

Of this form he says that the centrodorsal is a thin disk, in the adult more or less 
stellate and rather below the level of the radial pentagon, in immature individuals with 
about X marginal cirri. 

The 2 elements of the IBr series are short and are closely united laterally. The 
rays may divide five times. The IIBr series are 4 (8+4). The IlIBr series are 2 
exteriorly and 4 (8+4) interiorly. The IVBr and VBr series are 4 (3+4). The 
first 2 elements of the I]Br series of each ray are closely united laterally; those of 
adjacent rays are sometimes united all around the calyx, and sometimes separated 
by a strong interradial plating which extends to about the level of the IJ [Br axillaries. 

The 80-100 arms are 150 mm. in length. The anterior arms are long and slowly 
tapering and are composed of from 150 to 200 slightly overlapping brachials which 
remain almost triangular until near the end. The posterior arms taper rapidly and 
are composed of from 80 to 100 or more quadrate brachials. 

Syzygies occur between brachials 3+4, again from between brachials 11 +12 to 
between brachials 18+19, and distally at intervals of from 4 to 6 muscular articu- 
lations. 

Py is moderately stout, reaching 30 mm. in length. Those on the succeeding 
division series gradually decrease in size, but P, is only half as long as its predecessor, 
and the next 2 pairs of pinnules are not much smaller. The terminal pinnules are 
much longer in the anterior than in the posterior arms. The terminal comb of the 
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lower pinnules is variable, being sometimes small and ceasing at about the tenth 
brachial, and sometimes much larger, extending out to the fortieth brachial. 

The disk is 50 mm. in diameter. The mouth is interradial. The ventral surface 
of the disk is usually naked, except for a little plating around the peristome. The 
posterior arms are mostly without ambulacral grooves, and in one case, at least, 
there are ungrooved arms on each ray. 

The color in alcohol is dull green, either alone or mottled with purple, brown, 
and white. 

I examined these specimens in London and found them to be quite like others 
in the Albatross Philippine collection. 

The specimen from Palawan is a magnificent example, with about 100 arms 155 
mm. long. Seven large functional cirri 13 mm. in length remain, all on the anterior 
semicircumference of the centrodrosal. < 

The specimen from Cebu is typical. There is a single cirrus remaining. 

Of the specimens from Port Galera, Mindoro, one has about 140 arms 200 mm. 
long. Another also has the arms 200 mm. in length. In one of the specimens 3 of the 
IIBr series are 2, and of the 20 IIIBr series 11 are 2 and 9 are 4 (3+ 4); the arrangement 
of these last is not typical. 

In the specimen from the Macclesfield Bank the centrodorsal bears the stumps of 
a row of cirri. 

The specimen without locality in the Paris Museum is small but typical; there 
are no curTi. 

Localities —Suvadiva, Maldives [Bell, 1902; A. H. Clark, 1912, 1913] (1, B. M.). 

Ceylon [H. L. Clark, 1915] (1, M. C. Z., 602). 

Investigator; off Tobu Island; 64 meters [A. H. Clark, 1912] (1, U.S.N.M., 35122). 

Investigator; Invisible Bank, Andaman Islands (lat. 11° 29’ to 10° 59’ N., long. 
93° 30’ E.) [A. H. Clark, 1912] (1, U.S.N.M., 35119). 

Malacca [A. H. Clark, 1912, 1913] (1, B. M.). 

Singapore; Svend Gad [A. H. Clark, 1909, 1912] (2, C. M.). 

Investigator; southern portion of Malacca Straits [A. H. Clark, 1912] (1, I M.). 

Billiton, Sunda Islands [Koehler, 1895; A. H. Clark, 1912]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 67; Java 
Sea, north of western Java (lat. 5° 48’ S., long. 106° 12’ E.); 38 meters; sand; July 27, 
1922 (2). Pl. 55, fig. 161. 

Siboga; Batavia Bay, Java [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 33; Bay of Pidjot, Lombok; 22 meters and less; mud, coral and 
coral sand; March 24-26, 1899 [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 303; Haingsisi, Samau Island; down to 36 meters; lithothamnion; 
February 2-5, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 99; anchorage off North Ubian; 16-23 meters; lithothamnion bot- 
tom; June 28-30, 1899; June 28 and 29 to the west and June 30 to the east of the 
island [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 220; anchorage off Pasir Pandjang, west coast of Binongka, south- 
east of Celebes; 278 meters; coral sand; November 1-3, 1899 [A. H. Clark, 1918] 
(2, U.'S.N.M., E. 466; Amsterdam Mus.). 
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?East Indies [P. H. Carpenter, 1881, 1888; A. H. Clark, 1911]. 

Bassett-Smith Bank; 16 meters [A. H. Clark, 1913] (1, B. M.). 

Challenger; Banda [P. H. Carpenter, 1881, 1882] (3, B. M.). Same, 31 meters 
[P. H. Carpenter, 1888; A. H. Clark, 1912]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 20; 50 meters; 
sand and shells; April 14, 1922 (1); station 30; about 40 meters; sand and shells; 
April 18, 1922 (2); pl. 55, fig. 160; station 37; about 40 meters; sand; April 23, 1922 
(1); station 43; about 35 meters; sand and coral; April 27, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Toeal; about 2 meters; 
sand and coral; March 26, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Amboina; about 
2 meters; stony bottom; February 9, 1922 (4). 

Amboina; Dr. J. Brock [Hartlaub, 1891; A. H. Clark, 1911, 1912] (1, L. M.). 
Same [Déderlein, 1898; A. H. Clark, 1912]. Same; Professor Strubell [Reichensperger, 
1913). 

Bay of Amboina [Koehler, 1895; A. H. Clark, 1912]. 

Siboga station 164; off Waigeu, northwest of New Guinea (lat. 1° 42’ 30” S., 
long. 130° 47’ 30’’ E.); 32 meters; sand, small stones, and shells; August 20, 1899 
[A. H. Clark, 1918] (1, Amsterdam Mus.). 

Aru Islands; Dobo Strait; 16 meters; coarse shell sand; Dr. H. Merton, March 20, 
1908 [Reichensperger, 1913]. 

Alert; Percy Islands, Queensland (lat. 21° 40’ S.) [Bell, 1884; A. H. Clark, 1911, 
1912, 1913] (1, B. M.). 

Blanche Bay, New Britain; Dr. Arthur Willey [A. H. Clark, 1912, 1913] (1, B. M.). 

Ekalin, St. Matthias Island, Bismarck Archipelago; reef; Dr. G. Duncker 
[A. H. Clark, 1912] (1, H. M.). 

Solomon Islands; H. M.S. Penguin [A. H. Clark, 1912, 1913] (1, B. M.). 

Mortlock Island, Carolines; Captain Pohl [Hartlaub, 1891; A. H. Clark, 1912] 
(1, H. M.). Pl. 64, fig. 180. 

Albatross station 5165; Tawi Tawi group, Jolo (Sulu) Archipelago; Observation 
Island bearing N. 70° W., 6.4 miles distant (lat. 4° 58’ 20’’ N., long. 119° 50’ 30’ 
E.); 16 meters; coral; February 24, 1908 [A. H. Clark, 1908] (2, U.S.N.M., 35127, 
35129). 

Albatross station 5163; Tawi Tawi group, Jolo Archipelago; Observation Island 
bearing N. 79° W., 6.7 miles distant (lat. 4° 59’ 10’’ N., long. 119° 51’ 00’ E.); 
51 meters; coral sand; February 24, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 35120). 

Albatross station 5147; in the vicinity of Siasi, Jolo Archipelago; Sulade Island 
(EZ). bearing N. 3° E., 8.4 miles distant (lat. 5° 41’ 40’’ N., long. 120° 47’ 10” E.); 
38 meters; coral sand and shells; February 16, 1908 [A. H. Clark, 1908] (4, U.S.N.M., 
35112, 35116). 

Albatross station 5146; in the vicinity of Siasi, Jolo Archipelago; Sulade Island 
(E.) bearing N. 18° W., 3.4 miles distant (lat. 5° 46’ 40’’ N., long. 120° 48’ 50” E.); 
24 meters; coral sand and shells; February 16, 1908 [A. H. Clark, 1908] (1,U.S.N.M., 
35126). 
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Albatross station 5145; in the vicinity of Jolo; Jolo Light bearing S. 16° E., 
0.85 mile distant (lat. 6° 04’ 30’’ N., long. 120° 59’ 30’’ E.); 42 meters; coral sand 
and shells; February 15, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 35125). Pl. 53, fig. 
158. 

Albatross station 5138; in the vicinity of Jolo; Jolo Light bearing 8. 19° E., 2.5 
miles distant (lat. 6° 06’ 00’’ N., long. 120° 58’ 50’’ E.); 35 meters; sand and coral; 
February 14, 1908 [A. H. Clark, 1908]. 

Albatross station 5142; in the vicinity of Jolo; Jolo Light bearing S. 50° W., 3.9 
miles distant (lat. 6° 06’ 10’’ N., long. 121° 02’ 40’’ E.); 38 meters; coral sand and 
shells; February 15, 1908 (2, U.S.N.M., 35159). 

Albatross station 5252; Gulf of Davao; Linao Point bearing N. 22° E., 1.5 miles 
distant (lat. 7° 04’ 48’’ N., long. 125° 39’ 38’’ E.); 51 meters; coral; May 18, 1908 
[A. H. Clark, 1909] (1, U.S.N.M., 35124). 

Albatross station 5253; Gulf of Davao; Linao Point bearmg N. 22° E., 1.5 miles 
distant (lat. 7° 04’ 48’’ N., long. 125° 39’ 38’’ E.); 51 meters; coral; May 18, 1908 
[A. H. Clark, 1909] (2, U.S.N.M., 35114, 35117). Pl. 54, fig. 159. 

Albatross station 5250; Gulf of Davao; Linao Point bearing N. 22° E., 1.1 miles 
distant (lat. 7° 05’ 07’’ N., long. 125° 39’ 45’’ E.); 42 meters; coral and sand; May 
18, 1908 [A. H. Clark, 1909] (1, U.S.N.M., 35121). 

Albatross station 5254; Gulf of Davao; Linao Point bearing N. 44° E., 0.7 mile 
distant (lat. 7° 05’ 42’” N., long. 125° 39’ 42’’ E.); 38 meters; sand and coral; May 
18, 1908 [A. H. Clark, 1909] (1, U.S.N.M., 35123). 

Albatross station 5249; Gulf of Davao; Lanang Point bearing N., 1 mile distant 
(lat. 7° 06’ 06’’ N., long. 125° 40’ 08’’ E.); 42 meters; coral and sand; May 18, 1908 
[A. H. Clark, 1909] (1, U.S.N.M., 35115). 

Challenger station 208; southeast of Basilan, Philippines (lat. 11° 37’ N., long. 
123° 31’ E.); 33 meters; blue mud; January 17, 1875 [P. H. Carpenter, 1888]. 

Challenger; Zamboanga, on the southwestern tip of Mindanao [von Graff, 1887; 
P. H. Carpenter, 1884, 1888; A. H. Clark, 1912, 1913] (5, B. M.) 

Albatross; Ulugan Bay, Palawan; December 29, 1908 [A. H. Clark, 1911] (, 
U.S.N.M., 35128). ; 

Cebu, Philippines; Captain Ringe [A. H. Clark, 1912] (1, H. M.). 

Port Galera, Mindoro, Philippines; Dr. L. E. Griffin [H. L. Clark, 1921] (12, 
M. C. Z., 619, 620, 677, 678). . 

Albatross; Santa Cruz Harbor, Marinduque, Philippines; shore; collected with 
dynamite; April 23, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 35202). 

Philippines [A. H. Clark, 1912, 1913] (1, B. M.) 

Macclesfield Bank; 24 meters [Bell, 1894; A. H. Clark, 1912, 1913] (1, B. M.). 

No locality; M. Leguillou [A. H. Clark, 1911] (1, P. M.). Same [A. H. Clark, 
1913] (1, B. M.) 

Geographical range-——From the Maldive Islands and Ceylon to northern Aus- 
tralia, the Solomon Islands, the Carolines, the Philippines, and Macclesfield Bank. 

Bathymetrical range.—Littoral and sublittoral, occurring from the shore line 
down to 278 meters; but there is only a single record greater than 64 meters. The 
average of 23 definite depth records is 40 meters; omitting the record of 278 meters, 
the average is 30 meters. But the species is probably commonest in shallower water. 
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History.—This species was first mentioned in 1879 by P. H. Carpenter under the 
name of Actinometra novae-quineae as having been secured by the Challenger at 
Banda. On examining the type of novae-guineae in the Leyden Museum he dis- 
covered his mistake, and in 1881 he noted that the Challenger specimen from Banda 
was not novae-guineae, though he did not further identify it. 

In 1879 Carpenter published a diagram showing schematically the distribution 
of the ambulacra on the disk in a new species of Actinometra from the Philippines 
which had been collected by the Challenger. The mouth is radial and submarginal, 
the anal tube is central, and the ambulacral groove to the right of the anal area is 
much reduced. Carpenter does not mention this diagram again. The specimen 
from which it was drawn is the one which was later described as Actinometra nobilis. 

In 1881 he described a remarkably fine comasterid which he had found in the 
Leyden Museum labeled, with a query, as having come from the East Indies, under 
the name of Actinometra schlegelii. He gave the division series as being all 4 (3 +4) 
and said that the species had as its specially distinctive character the peculiarity 
presented by the radials, which are flush with the IBr, along the middle line, but 
are thickened and turned upward at the angles, which appear as 5 small tubercles 
around the edge of the centrodorsal. He compared this new species only with Coman- 
thus bennetti. 

In 1884 in his report upon the stalked crinoids of the Challenger expedition Car- 
penter discussed Actinometra schlegelii at considerable length, and also 2 undescribed 
forms, Actinometra nobilis and Actinometra dissimilis, of both of which he gave specific 
formulas in footnotes. 

The specimen of Actinometra multifida recorded by Bell in 1884 from the Percy 
Islands was in reality this species. 

In 1887 Prof. Ludwig von Graff described some myzostomes sent him by Car- 
penter which had been taken from specimens from Zamboanga determined as Acti- 
nometra nobilis. 

In 1888 Carpenter described and figured Actinometra nobilis, Actinometra duplex 
and Actinometra regalis. All of these he assigned to his Parvicirra group. <Actino- 
metra duplex and Act. nobilis he placed side by side in the key to the species of this 
group as being distinguished by having the IIIBr series 2 externally and 4 (3 +4) 
internally. They were distinguished from each other by nobilis having no functional 
cirri and the rays closely united, while in duplex there are XV cirri and the rays are 
free. He placed Actinometra regalis and Act. schlegelii under the heading including 
species with all the I]IBr series 4 (+4). They were placed side by side; regalis 
was said to have the radials largely visible, the brachials of moderate length, and the 
pinnules on the fourth and fifth brachials short, while in schlegelii the radials are 
mostly concealed, the brachials are short, and the pinnules on the fourth and fifth 
brachials are not especially short. Actinometra dissimilis was mentioned only in 
the remarks under Actinometra nobilis. Carpenter said that the name referred to 
the 5 specimens from Zamboanga which in 1884 he considered specifically distinct 
from the specimen from Challenger station 208, on which he seems originally to have 
based the name nobilis. From the records which he gives it is evident that the 
novae-guineae which he mentioned in 1879 and 1881 was the type of Actinometra 
duplex. 


97298—31 32 
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Dr. Clemens Hartlaub in 1891 recorded (as regalis) 17 specimens from Amboina 
which had been collected by Dr. J. Brock. The specimen from Mortlock Island 
which he recorded as parvicirra also proves to belong to this species. 

In 1894 Bell recorded a specimen, as Actinometra duplex, from the Macclesfield 
Bank. In 1895 Prof. René Koehler recorded this species (as regalis) from the Sunda 
Islands and in another paper also from Amboina, and in 1898 Prof. Ludwig Déderlein 
again recorded it (as regalis) from Amboina. 

In 1902 Bell recorded (as Actinometra typica) a specimen from the Maldives 
which had been collected by Prof. J. Stanley Gardiner. 

In 1908 I recorded this species as Comanthus nobilis from 6 localities in the Philip- 
pines and as Comanthus duplex from another. In 1909 I listed it as C. nobilis from 4 
more Philippine localities and as C. duplex from a fifth. In another paper published 
in the same year I recorded it from Singapore. 

After an examination of the type of Carpenter’s Actinometra schlegelii at Leyden 
and of his duplex, nobilis, and regalis in the British Museum, I published in 1911 
notes showing that the Leyden specimen had been misinterpreted on account of the 
inaccuracy of the original description, and also notes on the type specimen of regalis, 
calling attention to the fact that it also had been erroneously described, as is easily 
seen by a comparison between the original description and the figure. Actinometra 
dissimilis, Act. duplex, Actinometra nobilis, and Act. regalis were all shown to be syno- 
nyms of the earlier Actinometra schlegelii. 

In another paper published in the same year I recorded and gave notes upon a 
specimen without locality in the Paris Museum. 

In a monograph on the crinoids of Australia published in 1911 the synonymy 
just indicated is included, and a complete account of the species, so far as the coasts 
of Australia are concerned, is given. Bell’s record of Actinometra multifida from the 
Percy Islands is here corrected. 

In a monograph on the crinoids of the Indian Ocean published in 1912 the revised 
synonymy is given, all of the records from the Indian Ocean are corrected on the 
basis of a study of the specimens in the British Museum, and the species is recorded 
from 3 new localities. 

In a paper on the crinoids of the Hamburg Museum published in 1912 I assigned 
Hartlaub’s specimen of parvicirra from Mortlock Island to this species, and also 
recorded it from 2 additional localities. In another paper on the crinoids of the 
Berlin Museum published in the same year I gave notes on one of the specimens 
from Amboina collected by Brock which had already been described by Hartlaub. 
In a paper on the crinoids of the Solomon Islands, also published in 1912, I recorded 
this form from that region on the basis of a specimen collected by the Penguin which 
I had seen in the British Museum. 

In 1913 I published notes on all the specimens of this species in the British 
Museum, and in the same year Dr. August Reichensperger recorded it from the Aru 
Islands and from Amboina, giving notes on his specimens. 

In 1915 Dr. H. L. Clark recorded 2 specimens from Ceylon and in another paper 
mentioned 3 from Torres Strait. These last, however, are really belli. 

In 1918 I recorded this species from 6 additional localities in the East Indies, 
where it had been collected by the Siboga, and gave notes on the specimens. 
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Genus COMANTHERIA A. H. Clark 


Actinometra (part) P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 208, and following 
authors. 

Antedon (part) Brett, Proc. Zool. Soe. London, 1882, p. 534. 

Comasier (part) A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686. 

Phanogenia (part) A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124. 

Comanthus (part) A. H. Cuark, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 206. 

Comantheria A. H. Cuark, Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, p. 142 
(diagnosis; genotype Antedon briareus Bell, 1884); Memoirs Australian Mus., vol. 4, pt. 15, 
1911, p. 733 (in key; key to the Australian species); p. 751 (original reference; characters; 
range); Crinoids of the Indian Ocean, 1912, p. 11 (absent from the west coast of the Malay 
Peninsula and from farther west); pp. 55, 56 (in key); p. 89 (original reference; type); Amer- 
ican Naturalist, vel. 49, 1915, p. 525 (bathymetrical range); p. 539 (asymmetrical disk); p. 540 
(1 or more rays dwarfed); Unstalked Crinoids of the Sthoga Exped., 1918, p. 34 (in key; range); 
p. 42 (key to the included species).—GuisLin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, 
No. 6, 1922, p. 52 (pinnule combs); p. 56 (discussion); Zool. Bidrag frin Uppsala, vol. 9, 
1924, p. 74 (syzygies); p. 117 (relation to fossils). 

Comanthus (Comantheria) A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 535. 
Diagnosis —A genus of Comasterinae in which the elements of the IBr series 

and the first 2 ossicles following each axillary are united by synarthry; most of the 

axillaries bear either 2 division series or 2 undivided arms; the II Br series are all, or 

at least mostly, 4 (8+4); all, or nearly all, of the IIIBr series are 2, but IIIBr 4 

(3 +4) series more or less frequently follow I1Br 2 series, particularly on the posterior 

arms; some, most, or all of the division series following the II1Br series are 4 (3 +4). 

Geographical range-—From Fukien Province, China, Formosa (Taiwan), southern 
Japan, the Philippine and Bonin Islands, and Australia south to Ballina, New South 
Wales, and the Abrolhos Islands, Western Australia, westward to Java. 

Bathymetrical range-—From the shore line down to 150 meters. Of the 11 
included species 8 do not descend below 60 meters, 6 are found between 60 and 120 
meters, and only 1 descends deeper than 120 meters. 

Remarks.—The genus Comantheria as here understood is a rather heterogeneous 
assemblage of forms, a few of which occupy a somewhat isolated position. 

One group of species (comprising polycnemis, alternans, and briareus) includes 
forms in which the centrodorsal seldom or never bears functional cirri and is often 
reduced to a very small stellate plate. In all these species the number of arms 
reaches a maximum of from 160 to 170. 

Because of the large size, great number of arms, and absence of functional 
cirri, these species often at first glance resemble the species of Comanthina, and in 
very large individuals there may be a heavy interbrachial plating as in that genus. 
In some cases also they might be taken for exceptionally large individuals of Coman- 
thus timorensis without cirri. But their general appearance is quite characteristic, 
and after a little experience with them they may be distinguished at a glance. From 
the species of Comanthina they are usually easily distinguished by their less massive 
proximal structure, the usually narrower and always more convex division series, 
and the tendency to develop synarthrial and articular prominences, especially in 
briareus. From the species of Comanthus they are readily distinguished by the 
short IIIBr series. 
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Another species (rotula) possesses only rudimentary cirri, but only 40 arms. 
This, however, is not closely related to the preceding species, but to another group 
of forms (including weberi, perplerum, and intermedia) in which the cirri are well 
developed and the arms are always about 40 in number. These species (rotula, 
weberi, perplecum, and intermedia) are more likely to be confused with Comanthus 
timorensis than with any other species of the genus Comantheria. But the curious 
wheel-like appearance resulting from the possession of 40 arms and the short IIIBr 
series distinguish them at once from any species of Comanthus. 

In another group of species (including grandicalyx and imbricata) the cirri are 
large and robust and in length are equal to about one-third of the arm length. The 
number of arms varies between 30 and 68. The general aspect of these species, due 
to the large centrodorsal and long and robust cirri, is quite different from that of 
any of the other species. In a general way they resemble the species of Comanthus 
having large stout cirri, especially C. japonica and C. pinguis; but their appearance 
is quite characteristic and a glance at the I1IBr series distinguishes them at once. 

The remaining two species, which do not in any way resemble each other, are 
curious in having terminal combs as far as the thirty-first brachial (delicata), or even 
occurring at intervals on the distal pinnules. In taviana the cirri are small, with 
relatively few segments, while in delicata these organs are large and stout, with more 
numerous segments. The last named has a general appearance quite different from 
that of any other comasterid. 


KEY TO THE SPECIES IN THE GENUS COMANTHERIA 


a'. Centrodorsal greatly reduced; cirri absent or, if present, rudimentary. 
b'. More than 45 arms. 
cl. IVBr series 2; succeeding division series 2 except the outermost, which are 4 (8+4); 85-160 
arms (Philippine to the Kei Islands; 0-51 meters)__-____________ polycnemis, p. 485. 
c?. IVBr series 4 (3+4). 
d', VBr series 2; VIBr series, when present, 4 (3+ 4); 80-160 arms (Philippines to Port 
Molle, Queensland, and the Abrolhos Islands, Western Australia; 0-51 meters) 
spon Ne as BS es Be ee EO (Sy ge ee alternans, p. 488. 
ad. VBr and following series 4 (3+-4); 48-170 (usually 70-100) arms (Java and northern 
Australia to the Philippines and Formosa [Taiwan]; 0-91 meters)__ briareus, p. 492. 
6’. Arms 40 in number (Timor, Aru Islands, northwestern Australia, and the Philippines; 0-27 
[254], meters)ac) Se bots pL he eh. Lt tie i ta s DS pipe aes rotula, p. 503. 
a’. Centrodorsal well developed, usually large and thick, bearing numerous long and well-developed 
cirri. 
b!. Cirri of moderate size, in length equal to between one-eighth and one-fifth of the arm length. 
c'. Cirri with 20-28 (usually 24-26) segments, of which the longest are about one-third again 
as long as broad; 31-48 arms (Sagami Bay, Japan, to Amoy, China; down to about 
150; meters) t:a2524- 22 Son Sa ee oe hat 4h tte en, intermedia, p. 508. 
c. Not more than 20 (16-20) cirrus segments, of which the distal bear dorsally a tubercle in 
the proximal portion in addition to the distal tubercle or transverse ridge, so that the dorsal 
profile of the distal cirrus segments is bidentate. 
d'. No combs on the middle and distal pinnules. 
e'. Cirri larger and more numerous, XXXII, 19-20, about 20 mm. long; 40 arms (Lesser 


Sunda Islands;69:meters)=- 2-2 Spee een Ae ae weberi, p. 505. 
e. Cirri smaller and fewer, apparently XV-XX, 16-19, about 13 mm. long; 44 arms (off 
Ballina, New South Wales; 49-51 meters)__________-_-______ perplexum, p. 506. 


d?. Combs occur on most of the genital pinnules, as well as on many of the distal pinnules; 
36 arms (Jolo Archipelago; 89 meters)_________________________ taviana, p. 510. 
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b. Cirri large and robust, in length equal to about one-third of the arm length. 

c!. Longest cirrus segments about as long as broad; combs confined to the oral pinnules. 
d'. Division series broad, nearly or quite in lateral apposition, the component ossicles with 
smooth distal edges; brachials with the distal edges not noticeably produced; 47-48 
arms) (Canton and Huchow,,@ bind) 22.9 tase ae eee eee grandicalyx, p. 513. 
d?. Division series narrow, strongly convex dorsally, the component ossicles with everted 
and spinous distal edges; brachials with strongly produced and spinous overlapping 
distal edges; cirrus segments with more or less overlapping distal ends; 30-68 arms 
(southern Japan and the Bonin Islands; 20-91 meters)_________ imbricata, p. 515. 
c?. Longest cirrus segments from one-third to one-half again as long as broad; combs occur at 
irregular intervals to about the thirtieth pinnule; 30-47 arms (Lesser Sunda, Philippine 
and Bonin Islands; 54[?27]-89 meters)_._.___________..___________- delicata, p. 521. 


COMANTHERIA POLYCNEMIS (A. H. Clark) 
Plate 56, Figure 162 
[See also vol. 1, pt. 2, fig. 187 (division series), p. 79] 


Phanogenia typica (part) A. H. CuarxK, Smiths. Miscell. Coll. (Quarterly Issue), vol. 52, pt. 2, 1908, 
p. 203 (Albatross station 5139). 

Comanthus polycnemi. A. H. Cuark, Proc. U.S. Nat. Mus., vol. 36, 1909, p. 396 (Albatross stations 
5139, 5147, 5248, 5249 [type locality], 5250, 5251, 5252, 5253, 5254); Zool. Anzeiger, vol. 34, 
No. 11-12, 1909, p. 366 (listed); Amer. Journ. Sci., vol. 29, 1910, art. 30, p. 354 (4-rayed 
specimen from the Philippine Is.; anterior ray missing). 

Comantheria polycnemis A. H. Crark, Crinoids of the Indian Ocean, 1912, p. 89 (synonymy; range); 

Unstalked Crinoids of the Siboga Exped., 1918, p. 43 (in key; range; references; station 99); 

p. 272 (listed). 

Diagnostic features.—A very large species with very numerous arms and a small 
stellate centrodorsal. The IIBr series are 4 (3+ 4) but the succeeding division series 
are all 2 except the outermost, which are largely or mostly 4 (3 +4). 

Description —The centrodorsal varies from pentagonal with concave sides to 
strongly stellate. Its dorsal surface is even with or depressed somewhat below that 
of the radials. 

There are no cirri. 

The ends of the basal rays are visible as very small tubercles at the angles of the 
centrodorsal. 

The radials vary from short, four or five times as broad distally as long, to rather 
long, twice as broad distally as long, with the proximal border about equal to the 
median length. The IBr; are about as long as, or slightly longer than, the radials 
and are in close lateral apposition; their distal border is from four to six times the 
median length. The IBr, (axillaries) are triangular, twice as long as the IBr, and 
twice as broad as long. The I1Br series are 4 (3+4), rarely 2. The IIIBr, IVBr, 
VBr, and VIBr series (if the last be present) are 2, except that the outermost division 
series, especially on the outer side of each IIIBr series, are commonly 4 (3 +4), and 
a few of the other division series are usually replaced by 4 (3 +4) series in each speci- 
men. The [Br, (axillaries) are well separated laterally, and all the division series 
are well rounded dorsally and laterally, being entirely free and somewhat widely 
separated from each other. 

The arms are 90-160 in number, from 120 to 150 mm. in length, increasing 
slightly in width to about the twelfth or fourteenth brachials and thence gradually 
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tapering distally. The first 2 brachials are similar, slightly wedge-shaped, about 
twice as broad as long; the first are united interiorly, but the second are entirely 
free interiorly. The first syzygial pair (composed of brachials 3+4) is oblong, 
usually about twice as broad as long. The next 2 brachials are oblong, two or three 
times as broad as long, and those following become triangular, about half again as 
broad as long, about the middle of the arm becoming wedge-shaped, twice as broad 
as long, or, in some specimens, very short wedge-shaped. The division series are 
smooth; but the brachials from the fifth onward have more or less, often very strongly, 
overlapping distal ends which are armed with minute spines. 

One or two of the posterior postradial series are sometimes smaller than the 
others, with ungrooved arms and no ambulacral grooves running to them from the 
disk. 

Syzygies occur between brachials 3+4, again from between brachials 12+13 to 
between brachials 19+20 (usually in the vicinity of the thirteenth or fifteenth bra- 
chials), and distally at intervals of 4 or 5 muscular articulations. 

The disk is 30 mm. in diameter, naked or with scattered concretions in the anal 
area. The mouth is marginal, radial, or interradial. The anal area is large and the 
anal tube is central. 

Pp is from 18 to 20 mm. in length, rather slender, scarcely, if at all, larger than 
the following pinnules. It is composed of about 40 segments, usually all slightly 
broader than long. The terminal comb consists of 9-11 small rounded triangular 
teeth, all, or nearly all, of which are repeated in miniature on the inner side of the 
segments. The next pinnule ordinarily is on the outermost division series; it is from 
14 to 18 mm. long and resembles Py, being very slightly, if at all, more slender. P, is 
12 mm. long, as stout basally as the preceding pinnule, but tapering somewhat more 
rapidly because of its lesser length. P, is 9 mm. long, about as stout basally as P,, 
but tapering rapidly. It is composed of about 22 segments, which at first are twice 
as broad as long, becoming about as long as broad on about the sixth. The following 
pinnules are similar, very slightly stouter basally and not tapering so rapidly, about 
8 mm. long; their segments have prominent and slightly overlapping finely spinous 
distal ends. Distally the pinnules gradually become moderately slender, 7 or 8 mm. 
in length, with 15-18 segments, most of which are about as long as broad. 

The color in aleohol is brownish yellow, a line from the angles of the centrodorsal 
to the perisome at the interradial angles of the calyx continuing in a lateral line along 
the division series and arms dark yellowish or reddish brown, the pinnules greenish 
yellow and the perisome brown; or bright green; or bright yellow, darker ventrally; 
or plain reddish, yellowish, or purplish brown, darker on the ventral surface; or dark 
reddish brown, with the pinnules and ventral surface evenly and finely marbled with 
green and reddish brown in about equal proportions. 

Notes.—The specimen from Siboga station 99 has 85 arms which are 130 mm. in 
length. 

Mortensen’s specimen from a coral reef off Jolo seems to be referable to this 
species rather than to C. rotula. It has 45 arms. There are7 I1Br 4 (3+4) series, all 
followed by II1Br 2 series, and 3 IIBr 2 series, all of which are followed by LJBr 
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4 (3+4) series. The IVBr series are all 2. In Mortensen’s specimen from off Jolo 
in about 46 meters, 2 of the Il Br series, both on the same [Br series, are 2. 

In one of the specimens from Albatross station 5139 the centrodorsal is very small 
and stellate, the 5 interradial processes being tipped by the well-rounded ends of the 
basal rays which lie wholly proximal to the radial ring. The narrow radial portion of 
the centrodorsal which lies between the interradial processes is somewhat irregular, 
retaining the last traces of obsolete cirrus sockets. The center of the dorsal pole is 
occupied by a small shallow pit. 

The radials are very short, about five times as broad as the median length. The 
radial portions of the centrodorsal just proximal to them are rather deeply sunken. 
The proximal border of the radials is slightly convex—bowed down between the ends 
of the basal rays. The outer fourth of the radials is shghtly swollen. 

The IBr, are trapezoidal, nearly three times as long as the very short radials, 
proximally about three times as broad as the median length. The proximal border is 
very slightly concave, and the distal border is straight. The lateral edges are in 
contact throughout. The I Br, (axillaries) are triangular, only slightly longer than the 
IBr,, about three times as broad as long. The anterior angle is greater than a right 
angle, and the lateral angles are very sharp. 

The 10 I/Br series are 4 (3 +4). 

Of the 2 specimens from the Danish expedition to the Kei Islands station 20, one 
has about 90 arms 130 mm. long and the cirri VIII, 12-13. The other specimen is 
small. One of the specimens from station 30 is small, with about 100 arms which are 
about 100 mm. long. The 10 IIBr series are all 4 (8+4). Of the 20 IIIBr series, 
19 are 2 and 1 is 4 (3+4). The centrodorsal is greatly reduced and stellate. The 
other specimen is small but well developed. The example from station 40 is small, 
with about 100 arms about 100 mm. long. All of the I1Br series are 4 (8+ 4) and all 
of the II]Br series are 2. The IVBr series are mostly 2. The outermost division 
series are usually 4 (3+4). The centrodorsal is greatly reduced and sharply stellate. 

Abnormal specimen.—One of the specimens from Albatross station 5249 is 4-rayed, 
the anterior ray being absent. 

Localities —Albatross station 5248; Gulf of Davao; Lanang Point bearing S. 33° 
W., 0.4 mile distant (lat. 7° 07’ 25’’ N., long. 125° 40’ 24’’ E.); 33 meters; coral; 
May 18, 1908 [A. H. Clark, 1909] (8, U.S.N.M., 35050, 35098). 

Albatross station 5249; Gulf of Davao; Lanang Point bearing N., 1 mile distant 
(lat. 7° 06’ 06’ N., long. 125° 40’ 08’’ E.); 42 meters; coral and sand; May 18, 1908 
[A. H. Clark, 1909] (2, U.S.N.M., 25467, 35030). Pl. 56, fig. 162. 

Albatross station 5254; Gulf of Davao; Linao Point bearing N. 44° E., 0.7 mile 
distant (lat. 7° 05’ 42’” N., long. 125° 39’ 42’’ E.); 38 meters; sand and coral; May 
18, 1908 [A. H. Clark, 1909] (4+, U.S.N.M., 34999, 35017, 35020). 

Albatross station 5251; Gulf of Davao; Linao Point bearing N. 32° E., 1.1 miles 
distant (lat. 7° 05’ 12’” N., long. 125° 39’ 35’’ E.); 36 meters; coral; May 18, 1908 
[A. H. Clark, 1909] (3, U.S.N.M., 35102). 

Albatross station 5250; Gulf of Davao; Linao Point bearing N. 22° E., 1.1 miles 
distant (lat. 7° 05’ 07’’ N., long. 125° 39’ 45’’ E.); 42 meters; May 18, 1908 [A. H. 
Clark, 1909] (1, U.S.N.M., 35052). 
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Albatross station 5253; Gulf of Davao; Linao Point bearing N. 22° E., 1.5 miles 
distant (lat. 7° 04’ 48’’ N., long. 125° 39’ 38’’ E.); 51 meters; coral; May 18, 1908 
[A. H. Clark, 1909] (8, U.S.N.M., 35001, 35055, 35072). 

Albatross station 5252; Gulf of Davao; Linao Point bearing N. 22° E., 1.5 miles 
distant (lat. 7° 04’ 48’’ N., long. 125° 39’ 38’’ E.); 51 meters; coral bottom; May 18, 
1908 [A. H. Clark, 1909] (1, U.S.N.M., 34991). 

Siboga station 99; anchorage off North Ubian, Sulu (Jolo) Archipelago (lat. 6° 
07’ 30’’ N., long. 120° 26’ 00’’ E.); 16-23 meters; lithothamnion bottom; June 28-30, 
1899, June 28 and 29 to the west and June 30 to the east of the island [A. H. Clark, 
1918] (1, Amsterdam Mus.). 

Dr. Th. Mortensen’s Pacific expedition, 1914-1916; off Jolo; coral reef; March 
20, 1914 (1); about 36 meters; March 21, 1914 (1); about 46 meters; March 17, 
1914 (1). 

Albatross station 5139; in the vicinity of Jolo; Jolo Light bearing S. 51° W., 
3.6 miles distant (lat. 6° 06’ 00’’ N., long. 121° 02’ 30’’ E.); 36 meters; coral sand; 
February 14, 1908 [A. H. Clark, 1909] (2, U.'S.N.M., 34965, 35033). 

Albatross station 5138; in the vicinity of Jolo; Jolo Light bearing S. 19° E., 2.5 
miles distant (lat. 6° 06’ 00’’ N., long. 120° 58’ 50’’ E.); 35 meters; sand and coral; 
February 14, 1908 (1, U.S.N.M., 35165). 

Albatross station 5147; in the vicinity of Siasi, Jolo Archipelago; Sulade Island 
(E.) bearing N., 3° E., 8.4 miles distant (lat. 5° 41’ 40’’ N., long. 120° 47’ 10’’ E.); 
38 meters; coral sand and shells; February 16, 1908 [A. H. Clark, 1909] (1, U.S.N.M., 
35032). 

Albatross station 5148; in the vicinity of Siasi; Sirun Island (N.) bearing S. 80° 
W., 3.8 miles distant (lat. 5° 35’ 40’’ N., long. 120° 47’ 30’’ E.); 31 meters; coral 
sand; February 16, 1908 (1, U.S.N.M., 34972). 

Albatross; Philippine Islands [A. H. Clark, 1909] (1, U.S.N.M.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 20; about 50 
meters; sand and shells; April 14, 1922 (2); station 30; about 40 meters; sand and 
shells; April 18, 1922 (2); station 40; about 20 meters; sand; April 25, 1922 (1). 

Geographical range-—From the Philippine to the Kei Islands. 

Bathymetrical range—Littoral and sublittoral; from the shore line down to 51 
meters. The average of 12 records is 36 meters. 

History —This species is only known from the specimens collected by the 
Albatross in 1908, nearly all of which were recorded in 1909, the single specimen 
collected by the Siboga in 1899 and recorded in 1918, and the 8 specimens collected 
by Dr. Th. Mortensen in 1914 and 1922 and previously unrecorded. 


COMANTHERIA ALTERNANS (P. H. Carpenter) 


[See vol. 1, pt. 1, fig. 167 (central structures), p. 229; pt. 2, figs. 169, 170 (analysis of arm structure), 
p- 86; fig. 188 (dorsal view), p. 108] 

Aclinometra alternans P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 208 (descrip- 
tion; habitat unknown).—Bext1, Proc. Zool. Soe. London, 1882, p. 533 (listed); p. 535 (specific 
formula).—P. H. Carpenter, Proe. Zool. Soc. London, 1882, 1883, pp. 733 and following 
(discussion of Bell’s method of formulation and corrected formula).—Brtt, Report Zool. Coll. 
H. M. 8. Alert, 1884, p. 155 (specifie formula); p. 169 (Port Molle).—P. H. CarPEnrer, 
Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 46, 48, 50, 58, 61, 329, 330, 333, 366, 
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382.—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 
(listed). —A. H. Cuarxk, Notes from the Leyden Mus., vol. 33, 1911, p. 176 (identity of type 
specimen); Memoirs Australian Mus., vol. 4, 1911, p. 714 (of Alert report=alternans); p. 716 
(credited to Australia by Carpenter); Crinoids of the Indian Ocean, 1912, p. 31 (of Alert 
report=alternans) ; p. 36 (of P. H. Carpenter, 1888=alternans); Smiths. Miscell. Coll., vol. 61, 
No. 15, 19138, p. 75 (identity of Bell’s specimens). 
Comaster alternans A. H. Cuark, Proc: U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 
Phanogenia alternans A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 
Comanthus alternans A. H. CuarK, Proc. U.S. Nat. Mus., vol. 36, 1909, p. 397 (Albatross stations 5252, 
5254); Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed) —H. L. Cuark, Records Western 
Australian Mus., vol. 1, pt. 3, 1914, p. 134 (Abrolhos Is.; characters); Carnegie Institution of 
Washington Publication 212, 1915, p. 101 (Mer; 18 fathoms); The Echinoderm Fauna of Torres 
Strait, 1921, p. 8 (secured by the Carnegie Exped.); p. 17 (range; single specimen found at Mer; 
reactions); pl. 20, fig. 1; Journ. Linn. Soc. (Zool.), vol. 35, 1928, p. 231 (Western Australia). 
Comantheria alternans A. H. Cuarx, Notes from the Leyden Mus., vol. 33, 1911, p. 176 (identity); 
p. 178 (no locality; redescription of the type); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 
1911, p. 439 (East Indian species occurring south to Port Molle); p. 443 (range on the east 
coast); Memoirs Australian Mus., vol. 4, 1911, p. 717 (known to Carpenter from Australia) ; 
p- 721 (occurs south to Port Molle); p. 733 (in key); p. 751 (annotated synonymy; characters; 
Port Molle; distribution; description of the type at Leyden); Crinoids of the Indian Ocean, 
1912, p. 31 (= Actinometra alternans Bell, 1884); p. 36 (= Actinomeira allernans P. H. Carpenter, 
1888); p. 90 (synonymy; summary of previous records; description of the type); Smiths. 
Miscell. Coll. vol. 61, No. 15, 1913, p. 13 (published reference to the specimen in the British 
Museum; Port Molle, 12-20 fathoms, rock); p. 75 (= Actinometra alternans Bell, 1884, part).— 
ReicHensperGerR, Abhandl. Senck. naturf. Gesellsch., vol. 35, Heft 1, 1913, p. 83 (Amboina); 
p- 87 (Amboina; Professor Strubell; characters of the specimen).—A. H. Cuarx, Internat. 
Revue d. gesamt. Hydrobiol. a. Hydrogr., 1915, pp. 222 and following (detailed account of the 
distribution in Australia); Unstalked Crinoids of the Stboga Exped., 1918, p. 43 (in key; range). 
Comanthus polycnemis H. L. Cuark, Records Western Australian Mus., vol. 1, pt. 3, 1914, p. 135 
(Abrolhos Is.; characters of the specimen); Journ. Linn. Soc. (Zool.), vol. 35, 1923, p. 231 
(Western Australia). 


Diagnostic features —A very large species with very numerous arms and a small 
stellate centrodorsal. The IIBr series are 4 (3+4), the IIIBr series are 2, the IVBr 
series are 4 (3 +4), the VBr series are 2, and the VIBr series, if present, are 4 (3 +4). 
There may be a reversal of the sequence on some of the rays, but the alternation is 
always evident. 

In general appearance this species resembles briareus rather than polycnemis. 

Description —The centrodorsal is a pentagonal disk with more or less concave 
sides, flat or slightly hollowed in the center, its dorsal surface slightly higher than the 
dorsal surface of the radials. There are no distinct traces of functional cirrus sockets. 

There are no cirri. 

The ends of the basal rays are visible as low tubercles at the angles of the cen- 
trodorsal. 

The radials are very short. The IBr; are about twice as long as the radials and 
are almost entirely united laterally. The [Br, (axillaries) are triangular, scarcely half 
again as long as the IBr,, nearly three times as broad as long, and laterally free. 
The IIBr series are 4 (3+4); the I[IBr series are 2; the IVBr series are 4 (3 +4); 
the VBr series are 2; the VIBr series are 4 (3+4). VIBr series are rare or absent, 
and the VBr series also are usually more or less deficient. Beyond the IBr series the 
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division series are rounded dorsally and laterally and widely separated, except for the 
first segments following each axillary, which are interiorly united for nearly the whole 
length. The division series may be somewhat variable; though series of 4 (8 +4) and 
2 are in equal proportions when taken as a whole, they do not necessarily alternate with 
each other. The tendency is, however, to an alternating arrangement. 

The arms are 80-160 in number, from 90 to 125 mm. long, and resemble those of 
C. polyenemis. 

The disk and the pinnules seem not to differ from those of C. polycnemis. 

The color in alcohol is yellow or blackish brown. 

Notes.—The specimen from Amboina as described by Reichensperger is typical. 
The centrodorsal is stellate. There are no cirri. There are 96 arms which are from 
100 to110mm. long. All of the I1Br series are 4 (8+4). All of the IIIBr series are 2. 
The IVBr series are all 4 (3+4). The VBrseries are 2. The VIBr series are 4 (3 +4). 
There is no further division. The disk bears isolated tubercles. The mouth is radial. 
The color in alcohol is dark brown. 

The type specimen in the Leyden Museum, which is without indication of locality, 
was thus described by Carpenter. 

The centrodorsal is a pentagonal disk slightly hollowed in the center, with its 
angles produced into 5 blunt processes which are separated from the radials by the 
outer ends of the basal rays. 

There are no cirri nor any distinct traces of functional cirrus sockets. 

The radials are short, below the level of the centrodorsal, but not separated from 
it by distinct clefts. The IBr,; are much longer and broader, broadly hexagonal, 
and partly united laterally. The IBr, (axillaries) are barely half as long again as 
the IBr, and are almost triangular, with very open angles. The division series are 
quite free from the IBr axillary onward, and may divide five, or rarely six, times. 
The successive division series are alternately 4 (3+4) and 2. The first ossicles fol- 
lowing each axillary are quite free, or but slightly united laterally. 

There are numerous arms about 125 mm. long which consist of 150+ brachials. 
The first 2 brachials are about equal in length and are nearly oblong. The first 
syzygial pair (composed of brachials 3+4) is longer, with its distal edge sloping 
obliquely inward so that the outer side is the longer. The next few brachials are 
shorter and bluntly wedge-shaped, and those following are longer again, more sharply 
wedge-shaped and overlapping, with slight spines on their distal edges. The overlap 
is sometimes so marked that the brachials seem to have a sharp dorsal keel with spiny 
edges. After about the thirtieth the brachials become shorter, blunter, and more 
oblong, and squarer and less strongly overlapping toward the arm tips. 

Syzygies occur between brachials 3+4, again from between brachials 13+14 
to between brachials 18+ 19, and distally at intervals of 4 or 5 muscular articulations. 

The IIBr, and IVBr, bear slender pinnules of moderate length, of which the 
first is slightly the longer. P, is a good deal shorter, and P, still more so. The next 
6 or 8 pinnules are a little longer, consisting of 15 more massive segments, the lower 
of which are trapezoidal, with their outer distal angles produced into short processes. 
The pinnules following become gradually longer and more slender and are composed 
of longer segments, still retaining processes on their outer sides and fringed with small 
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spines. The proximal pinnules as far as the fourth brachial have a small terminal 
comb, which occurs also on some of the larger pinnules immediately following. 

The diameter across the radial ring is 18 mm. The color in alcohol is blackish 
brown. 

I examined this specimen at the Leyden Museum in 1910. There are about 90 
arms. The division series are regularly alternating, the IiBr series being 4 (3 +4), 
the I11Br series 2, the IVBr series 4 (3+4), the VBr series 2, and the VIBr series, 
when present, 4 (3+4). There are almost no exceptions to this regular alternation. 
The centrodorsal is in shape like an Hippasteria phrygiana, not as yet having become 
sharply stellate. ’ 

One of the specimens from the Abrolhos Islands, as recorded by Dr. H. L. Clark, 
is small, with 34 arms 60 mm. long. On 3 of the rays the IIBr series are 4 (3 +4), the 
IIIBr series are 2, and the IVBr series are 4 (3+ 4) again. On a fourth ray, on one 
side, the III Br series is 4(3 +4) and the IVBr series is 2. On the fifth ray both of the 
I1Br series are 2, and the I]]Br series are 2 also. The centrodorsal is flat, less than 
3 mm. in diameter. There are II cirri; the larger is broken, and the smaller has 15 
very short and slightly swollen segments. 

The other specimen from the Abrolhos Islands has 57 arms which are 60 mm. 
long. The cirri are XV, 15; but they have the appearance of being fugaceous, and the 
small thin centrodorsal adds weight to such an impression. 

The color of the former in alcohol is light wood brown and of the latter a very 
deep olive green, with the young arms and the cirri pale brown or dirty cream color. 

Localities —Albatross station 5254; Gulf of Davao; Linao Point bearing N. 44° E., 
0.7 mile distant (lat. 7° 05’ 42’’ N., long. 125° 39’ 42’” E.); 38 meters; sand and coral; 
May 18, 1908 [A. H. Clark 1909] (1, U.S.N.M., 35034). 

Albatross station 5252; Gulf of Davao; Linao Point bearing N. 22° E., 1.5 miles 
distant (lat. 7° 04’ 48’’ N., long. 125° 39’ 38’’ E.); 51 meters; coral; May 18, 1908 
[A. H. Clark, 1909] (1, U.S.N.M., 34995). 

Amboina; Professor Strubell [Reichensperger, 1913]. 

No locality [P. H. Carpenter, 1881, 1888; A. H. Clark, 1911, 1912] (1, L. M.). 

Mer, Murray Islands, Torres Strait; outer portion of the southwestern reef; 
33 meters; H. L. Clark, October 1913 [H. L. Clark, 1915, 1921] (1, M. C. Z., 521). 

Alert; Port Molle, Queensland; 22-36 meters [Bell, 1884; A. H. Clark, 1911, 1912, 
1913] (1, B. M.). 

Abrolhos Islands (Houtmans Rocks), Western Australia [H. L. Clark, 1914] 
(2, W.- Awe): 

Geographical range-—From the Philippines southward to Port Molle, Queens- 
land, and the Abrolhos Islands, Western Australia. 

Bathymetrical range-—Littoral and sublittoral; from the shore line down to 51 
meters. 

History.—This species was originally described by Dr. P. H. Carpenter from a 
specimen without locality in the Leyden Museum in 1881. A specimen dredged by 
the Alert at Port Molle, Queensland, was recorded by Prof. F. Jeffrey Bell in 1884. 

In 1909 I recorded specimens from 2 Albatross stations in the Philippines, in 
1911 and again in 1912 I published notes on the type specimen at Leyden, and in 
1913 I confirmed Bell’s identification of the Alert specimen from Port Molle. 
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In 1913 Dr. August Reichensperger recorded this species from Amboina, where 
it had been collected by Professor Strubell; in 1914 Dr. H. L. Clark recorded it from 
the Abrolhos Islands, Western Australia; and in 1915 he recorded it from Mer, in 
the Murray Islands, where he had personally collected it in 1913. 


COMANTHERIA BRIAREUS (Bell) 
Plate 57, Figures 163, 164; Plate 64, Figure 178 


[See also vol. 1, pt. 2, fig. 253 (arm), p. 205; pl. 9, fig. 1021 (analysis of arm structure); pl. 12, fig. 
1030 (arm); pl. 17, fig. 1077 (oral pinnule); pl. 24, fig. 1151 (disk)] 


Actinometra, sp. P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 210 (Pandan, 
near Bohol); Journ. Linn. Soe. (Zool.), vol. 16, 1882, p. 521 (Banda). 

Antedon briareus Bru, Proc. Zool. Soc. London, 1882, p. 534 (specific formula; Port Denison).— 
P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1883, pp. 740 and following (discussion of. 
Bell’s method of formulation and corrected formula).—Brut, Report Zool. Coll. H. M. 8S. 
Alert, 1884, p. 155 (specific formula); p. 163 (description; Port Denison); pl. 14.—A. H 
Ciark, Memoirs Australian Mus., vol. 4, 1911, p. 714 (identity); p. 716 (credited to Australia 
by Carpenter); Crinoids of the Indian Ocean, 1912, p. 31 (identity). 

Actinometra magnifica P. H. Carpenter, Challenger Reports, Zoology, vol. 11, pt. 32, 1884, p. 57 
(specific formula); pl. 56, fig. 7; vol. 26, pt. 60, 1888, pp. 330, 333, 382 (Philippines; charac- 
ters)—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 
(listed).—A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 36 (identity). 

Actinometra briareus P. H. CarpENTER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 48, 
58, 330, 366, 382 (discussion) —Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 
2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 36 
(identity). 

Actinometra divaricata P. H. CarPpeNtER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 332 
(description; Banda, 17 fathoms); pl. 63, figs. 6-8 -—Harriaupr, Nova Acta Acad. German., 
vol. 58, No. 1, 1891, p. 11 (collected by Brock at Amboina); p. 94 (Amboina; notes on the 
specimen); p. 118 (in Gottingen Mus.)—Korutmr, Revue suisse de zool., vol. 3, 1895, p. 289 
(Bay of Amb9oina; Java Seas; notes); Mém. soc. zool. France, vol. 8, 1895, p. 421 (Sunda 
Is.; Biliton; notes)—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 
1907, p. 1586 (listed) —A. H. Cuarxk, Proc. U. 8. Nat. Mus., vol. 36, 1909, p. 395 (synonym 
of briareus); Crinoids of the Indian Ocean, 1912, pp. 36, 37 (identity); Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 75 (identity). 

Actinometra parvicirra (part) Beit, Proc. Zocl. Soe. London, 1894, p. 394 (Baudin I.).—A. H. 
Crark, Memoirs Australian Mus., vol. 4, 1911, p. 752 (correction); Crinoids of the Indian 
Ocean, 1912, p. 90 (correction; also B. M., MS.); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, 
p- 13 (correction; B. M., MS.; Baudin I.). 

Comaster briareus A. H. Cuark, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster divaricata A. H. Cuark, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster magnifica A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia briareus A. H. Cuarx, Proc. U. 8S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia divaricata A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia magnifica A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus divaricata A. H. Cuarx, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 205 (Albatross 
stations 5138, 5147; also Philippines); Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed). 

Comanthus alternans A. H. CuarK, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 206 (Albatross 
station 5142). 

Comanthus magnifica A. H. Cuarx, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed). 
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Comanthus briareus A. H. Cuark, Proce. U. 8. Nat. Mus., vol. 36, 1909, p. 395 (history; divaricata 
a synonym; magnifica very closely related; Albatross stations 5138, 5142, 5147, 5148, 5249, 
5254); p. 396 (compared with polycnemis); Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 365 
(19° 42.1’ S., 116° 49.8’ E., 50 fathoms); p. 366 (discussion); Proc. U. S. Nat. Mus., vol. 43, 
1912, p. 385 (identity of preceding) —H. L. Cuark, Biol. Results Fishing Experiments F. I. 8. 
Endeavour, 1909-1914, vol. 4, pt. 1, 1916, pp. 14, 15 (comparison with C. perplerum); Echino- 
derm Fauna of Torres Strait, 1921, p. 17 (28 specimens from the Philippines recorded; color 
in life); p. 192 and following (range); Records Australian Mus., vol. 15, No. 2, Nov. 18, 1926, 
p. 184 (Feather Reef; Surprise Shoal, 7 fathoms). 

Comanthus (Comantheria) briareus A. H. Cuan, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 535 (Alba- 
tross station 5321; and Mahinog, Caunguin I.). 

Comantheria briareus A. H. Cuarx, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 437 
(northwest Australia, 9 fathoms); p. 439 (East Indian species occurring south to Perth and 
Port Denison); p. 443 (range on the east coast); p. 444 (range on the west coast); p. 454 
(localities; descriptions of specimens); p. 465 (association with other species)—R. H[orst], 
in A. H. Cuarx, Notes from the Leyden Mus., vol. 33, 1911, p. 192, footnote (West Java).— 
A. H. Cuarx, Mem. Australian Mus., vol. 4, 1911, p. 717 (known to Carpenter from Australia) ; 
p. 721 (occurs south to Port Denison); p. 723 (Port Walcott); p. 733 (in key); p. 752 (anno- 
tated synonymy; characters; Australian records; Baudin I., 8-15 fathoms; range); Proc. Biol. 
Soc. Washington, vol. 25, 1912, p. 23 (compared with C. rotulaand C. weberi); Smiths. Miscell. 
Coll., vol. 60, No. 10, 1912, p. 4 (resemblance of Capillaster macrobrachius to this species) ; 
Proc. U. S. Nat. Mus., vol. 43, 1912, p. 385 (identity); p. 390 (north of Port Walcott, 50 
fathoms; southwestern Australia); Crinoids of the Indian Ocean, 1912, p. 31 (=Antedon 
briareus Bell, 1884); p. 36 (= Actinometra briareus and A. divaricata P. H. Carpenter, 1888); 
p. 37 (=Actinometra divaricata Hartlaub, 1891); p. 39 (=Actinometra parvicirra Bell, 1894, 
part); p. 90 (synonymy; summary of previous records); Smiths. Miscell. Coll., vol. 61, No. 15, 
1913, p. 13 (published references to specimens in the British Museum; localities; characters 
of the specimens); p. 75 (synonymy).—RerIcHENSPERGER, Abhandl. Senck. naturf. Gesellsch., 
vol. 35, Heft 1, 1913, p. 82 (Aru Is.); p. 87 (Aru Is.; Strasse von Dobo, 50 m.; characters of the 
2 specimens).—A. H. Ciarx, Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 
222 and following (detailed account of the distribution in Australia); Proc. Biol. Soc. Wash- 
ington, vol. 29, 1916, p. 105 (comparison with C. intermedia) —Hanrrmeyer, Mitt. zool. Mus. 
Berlin, vol. 8, Heft 2, 1916, p. 234 (Western Australia, No. 3430; southwestern Australia, 
No. 6133).—A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 43 (in key; 
range); p. 43, footnote (includes Comanthus callipeplum); p. 44 (synonymy; notes; stations 33, 
50, 60, 96, 125, 144, 240, 257, 282, 299); pp. 271-275 (listed). 

Comantheria magnifica A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 36 (identity); p. 90 
(synonymy; locality); Unstalked Crinoids of the Siboga Exped., 1918, p. 48 (in key; range). 

Actinometra dupler (B. M., MS.) A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 90 (in syn- 
onymy); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 13 (B. M., MS.; Bassett-Smith Bank). 

Actinometra typica (B. M., MS.) A. H. Crank, Crinoids of the Indian Ocean, 1912, p. 90 (in syn- 
onymy); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 13 (B. M., MS.; Billiton). 


Diagnostic features —A large species with usually very numerous arms. The 
centrodorsal is reduced to a thin subcircular, irregularly pentagonal, or substellate 
plate which is notched by obsolete cirrus sockets about the edges or bears a few 
irregularly distributed rudimentary cirri. The earlier portion of the arms is char- 
acteristically rugged, as a result of the development of low and very broad articular 
tubercles. The IIIBr series are 2, but the following division series are all, or nearly 
all, 4 (8+4). 

Description —The centrodorsal is a thin rounded pentagonal to stellate plate, 
usually more or less notched about the edges, which is on a level with or slightly 
below the level of the radials. 
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The cirri are absent in fully developed specimens; but there frequently occur 
occasional small rudimentary cirri irregularly placed around the periphery of the 
centrodorsal. 

The ends of the basal rays are visible as minute tubercles at the angles of the 
centrodorsal. 

The radials are very short, distally four or five times as broad as the median 
length. The IBr, vary from slightly longer than to about twice as long as the radials 
and are in close lateral apposition. The IBr. (axillaries) are triangular, two or two 
and one-half times as broad as long, twice as long as the IBr,, and well separated 
laterally. The IIBr series are 4 (3+4), occasionally 2. The IIIBr series are 2, 
occasionally 4 (+4). The IVBr and VBr series are 4 (3+4), both occasionally 2, 
the latter more or less irregular jn their occurrence. The [Br (axillaries) and the 
division series are well rounded dorsally and laterally and rather widely separated 
laterally. 

The arms are 55-170 (usually 70-100) in number, from 90 to 120 mm. in length. 
The first 2 brachials are subequal, slightly wedge-shaped, about twice as broad as 
the exterior length, the first entirely united interiorly, the second free interiorly. 
The first syzygial pair (composed of brachials 3 +4) is oblong, nearly or quite twice 
as broad as long. The next 2 brachials are oblong, twice as broad as long or some- 
what broader, those following becoming obliquely wedge-shaped or even triangular, 
twice as broad as long (somewhat longer in small specimens), and gradually short 
wedge-shaped or even almost discoidal in the outer half of the arms. The elements 
of the division series have unmodified distal ends, but the second or fourth and 
following brachials have strongly overlapping distal ends which are armed with fine 
spines. One or both of the posterior postradial series are usually shorter than the 
others and ungrooved. H 

Syzygies occur between brachials 3+4, again from between brachials 12+ 13 to 
between brachials 14+15, and distally at intervals of 4 or 5 (usually 4) muscular 
articulations. 

The disk is from 30 to 40 mm. in diameter, naked, or with a few concretions in 
the large anal area. The mouth is marginal, radial to interradial. The anal tube 
is approximately central. 

Pp is comparatively small and slender, 15 mm. long, composed of 35-40 seg- 
ments, which at first are broader than long but become about as long as broad on the 
fifth or eighth and following. The terminal comb has 8-11 small rounded triangular 
teeth, most of which are ordinarily repeated in reduced form on the inner side of the 
pinnule. The following pinnules gradually decrease in length and slightly in stout- 
ness, Pp being 12 or 13 mm. long, P; about 10 mm. long, and P, 7 or 8 mm. long, 
the last very delicate, with 20-22 segments. PP; is about 7 mm. long, slightly stouter 
than P, and bearing a gonad. P, and the following pinnules are 7 mm. long, slightly 
stouter than P;, with all of the component segments broader than long, with promi- 
nent and slightly overlapping distal ends and a spinous surface. Distally the pin- 
nules gradually become more slender, the distal pinnules being about 9 mm. long, 
slender, with 15-18 segments which have somewhat prominent distal ends and the 
longest of which are about as long as broad. The terminal combs persists usually 
as far as P, or Ps, sometimes to Pip. 
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The color in alcohol is usually dull yellow, green, or white, with a broad light or 
dark reddish or yellowish brown line running outward from the angles of the centro- 
dorsal and continued as a broad lateral line along the division series and arms. 
Some specimens are entirely dark yellowish, reddish or blackish brown, or light 
or dark green, or brown finely marbled ventrally with green, the two colors in 
about equal proportions, or yellow. 

Notes.—The specimen from Sebesi Strait has 57 arms 165 mm. long. Of the 
10 IIBr series, 8 are 4 (3+4) and 2 are 2. Of the 20 IIIBr series, 17 are 2 and 3 
are 4 (83+4). The following division series are all 4 (83+4). The centrodorsal is 
very small, pentagonal with slightly produced angles, and is slightly sunken below 
the dorsal surface of the radial pentagon. 

Professor Koehler’s 4 specimens from Billiton were of large size. In 2 of these 
the centrodorsal is simply pentagonal and not so markedly stellate as in the others. 
In one of the specimens the second syzygy is at about the seventeenth or eighteenth 
brachial, while in the others it is found at about the twelfth. 

The specimen from Siboga station 33 has about 95 arms which are about 100 mm. 
long. The color in alcohol is a uniform yellow brown. 

The largest individual from Siboga station 50 has about 120 arms which are 
about 110 mm. long. One of the IJBrseriesis 2. The II Br series on the 5 rays are 
as follows: (1) 4 of 2; (2) 1 of 2 and 3 of 4 (8+4); (8) 4 of 2; (4) 4 of 4 (8+4), 2 of 
these being on the I1Br 2 series; (5) 1 of 4 (+4) and 3 of 2. The centrodorsal is 
very small. 

A similar example has all the IIBr series 4 (8+4). Of the IIIBr series, 13 are 
2 and 7 are 4 (3+4); usually the IJ] Br 4 (8+4) series occur in pairs on the same 
IIBr series. The centrodorsal is very small and stellate. 

In another large specimen all of the II Br series are 4 (83+4). One of the IIIBr 
series is 4 (3 +4), all of the others being 2. The centrodorsal is very small and stel- 
late, sunk well below the dorsal surface of the radials. 

The fourth specimen has 37 arms 65 mm. long and V cirri. 

Of the examples from Siboga station 299, one is a magnificent representative of 
the species with about 80 arms 155 mm. long. The IIIBr series are all 2, all of the 
other division series being 4 (8+4). The other is a slightly smaller individual. Both 
have exceedingly reduced stellate centrodorsals. 

The specimen from Siboga station 60 is a medium-sized but robust and well- 
developed individual with about 100 arms which are 110 mm. in length. The cen- 
trodorsal is small and pentalobate. 

One of the examples from Siboga station 282 is typical, with about 100 arms. 
The other is small, with 26 arms about 70 mm. long, undergoing adolescent autotomy. 
The arms on the several rays are 2,1+6,3+5,2,and6+1. The cirri are XVI, 12-13 
(usually the latter), 8 mm. long. 

The example from Siboga station 125 has about 80 arms which are about 100 mm. 
long. Only 7 of the IIIBr series are 2. Adolescent autotomy is in progress. The 
centrodorsal is irregularly polygonal, though sunk below the level of the dorsal 
surface of the radial ring. The color in alcohol is dark brown, the radials darker, 
the centrodorsal nearly white. 
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The specimen from Siboga station 144 has between 90 and 100 arms which are 
about 90 mm. long. Four of the IIIBr series are 4 (3+4). The centrodorsal is 
very small and stellate. The color in alcohol is a uniform yellow brown. 

According to Carpenter the Challenger specimen from Banda has the centro- 
dorsal stellate without traces of cirri and sunken a little below the level of the radial 
pentagon, the inner sides of which are somewhat cut away. 

The IBr, are relatively long and are incompletely united laterally. The post- 
radial series are quite free and may divide five times. The IIBr series are 4 (3 +4). 
The II] Br series are 2. The IVBr series are 4 (3+4). The VBr series, when present, 
are 4 (3 +4). 

The arms are very numerous, 18 or 20 to the ray, 90 mm. long. All of the arms 
are grooved, but the hinder arms are only faintly so and are very narrow and short, 
with from 100 to 120 slightly overlapping brachials. The anterior arms have rather 
more brachials. The lower brachials are shortly triangular, becoming more oblong, 
and finally nearly square. 

Syzygies occur between brachials 3+4, 13+14, and 18+19, and distally at 
intervals of 4 or 5 muscular articulations. 

The pinnules on the IIBr,. and IVBr, are about equally long, reaching 12 mm. 
The following pinnules are considerably shorter, diminishing to that of the third 
brachial, which is the smallest. From that point the length increases slightly, but 
the pinnules are always comparatively short. The lower pinnules have a terminal 
comb as far as the fourth or fifth brachial, which is continued at intervals to the 
eleventh or twelfth. 

The disk is 30 mm. in diameter, and is naked except for a few granules near the 
anal tube. The mouth is radial. 

The color in alcohol is dark blackish brown. 

In Carpenter’s figure, 2 of the IJIBr series are shown as 4 (3+4), each of these 
IlIBr 4 (3+4) series being followed by 2 IVBr 2 series. In all other cases the 
division is regular. 

The specimen from Siboga station 240 is typical, with about 100 arms which 
are about 120 mm. long. 

The specimen from off Neira, Banda, in about 10 meters, has about 90 arms 
140 mm. long. All 10 of the IIBr series are 4 (+4). Of the 20 IIJIBr series, 18 are 
2, and 2, which are situated side by side, are 4 (3+4), both of these being on the same 
IlBr series. The IVBr series are all 4 (8+4) except that following the outer II1Br 
4 (3+4) series. There are 2 1VBr 2 series. The VBr series are almost equally 4 
(3+4) and 2, though the latter are in a slight majority. The VIBr series, when 
present, are 4 (3+4). The centrodorsal is very small, sharply stellate, and is scarcely 
raised above the dorsal surface of the radial pentagon, from which it is separated 
by subradial clefts bridged over interradially by the ends of the basal rays. <A 
single small defective basal segment of a cirrus remains. By its side is a minute 
bud representing a single cirrus segment, and there are 2 similar buds in other radial 
areas. The specimen from off Banda in about 20 meters has about 70 arms. The 
centrodorsal is very small and stellate. 

According to Professor Koehler, one of the specimens from the Bay of Amboina 
has the centrodorsal pentagonal rather than stellate. The color in alcohol is gray. 
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The other specimen, which is larger, has the centrodorsal clearly stellate. 
Koehler says that it differs from typical divaricata in two rather important features; 
the mouth is interradial, and on almost ali the rays the first pinnule is longer than 
the second. The color is deep violet. 

In Brock’s specimen from Amboina the stellate centrodorsal carries a few 
traces of cirri and rises above the level of the radials, while these last lie below the 
level of the IBr series. 

The very young specimen from the Danish expedition to the Kei Islands station 
15 seems to represent this species. There are 19 arms about 50 mm. long. The 
8 IIBr series present are 4 (3+4). The single IIIBr series is 2 and is internally 
developed. The centrodorsal is greatly reduced and stellate. The specimen from 
station 26 has about 85 arms. The 10 IIBr series are 4 (8+4) and the 20 II[Br 
series are 2. Of the IVBr series, 25 are 4 (3+4) and 15 are 2. The centrodorsal 
is stellate and is depressed to the level of the radial pentagon. One of the specimens 
from station 30 is small, with about 85 arms 110 mm. long. All the IIBr series are 
4 (3+4). Of the II]Br series, 11 are 2 and 7 are 4 (83+4). One of the IIBr series 
gives rise to 2 undivided arms. The centrodorsal is pentagonal and is sunken to 
the level of the radial pentagon. There is no trace of cirrus sockets on its periphery. 
The other specimen is similar but slightly smaller, with about 65 arms which are 
about 100 mm. long. The 10 IIBr series are 4 (83+4). Of the 20 IIIBr series, 12 
are 2 and 8 are 4 (3+4). The centrodorsal is small, its dorsal surface even with 
that of the radial pentagon, pentagonal, with a deep notch in the middle of each 
side. 

The specimen from Toeal is peculiar in having nine of the IJBr series 2 and only 
one 4 (+4). The 2 posterior rays are very small, the IBr axillaries being not much 
more than one-third the width of the IBr,. 

The specimen from Siboga station 257 has about 50 arms which are about 90 
mm. long. 

The 2 similar specimens recorded by Reichensperger from the Aru Islands have 
92 and 98 arms which are from 100 to 105 mm. long. In both the division is entirely 
regular, all the I/Br series being 4 (3+4) and all the II] Br series 2. The centro- 
dorsal is quite stellate, with the points of the star somewhat swollen. It does not 
project. There is no trace of cirri or of cirrus sockets. PP, is slightly longer and 
stouter than P,. P; is smaller and more slender. In the following pinnules the 
segments become broader and stouter, decreasing again in the distal pinnules. The 
disk is 30 mm. in diameter, and is naked except for a slight granulation. The color 
in life was yellow and black in cross bands; in alcohol it is entirely a blackish gray. 

One of the specimens presumably from the vicinity of Perth, has 36 arms about 
75 mm. long. All of the I/Br series are 4 (8+4). Two of the IIIBr series are 4 
(3+4). There are no IVBr series. The centrodorsal is large and thin, with the 
dorsal pole 3.5 mm. in diameter and slightly concave. The cirri are XVII, 13-14, 
8 mm. long, arranged in a single slightly defective row. They are rather slender. 
The color in alcohol is uniform purplish black. 

This specimen is remarkable for the exceedingly close interior union of the 
IIIBr series. In the several extreme cases the elements of the IJIBr series and the 
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first 2 brachials are as strongly flattened against each other as in the extreme cases 
among the Thalassometridae. 

The other specimen is in general similar to the preceding. It has 48 arms. All 
of the IIBr series are 4 (3+4). Eight of the II] Br series are 4 (3 +4), the remainder 
being 2. Following 2 of the IIBr series, the same crowded conditions are noticeable 
as in the other specimen. The cirri are VIII, 13-16, 8 mm. long. The color in 
alcohol is blackish brown, the division series and arms having an irregular medio- 
dorsal line of light yellow brown. 

The specimen dredged by the Gazelle north of Port Walcott has nearly 100 arms 
which are about 100 mm. long. The I{Br series are all 4 (8+4). The IIIBr series 
are about equally 2 and 4 (3+4). The IVBr series are almost always present, 
4 (3+4), rarely 2. VBr series are common, and VIBr series occur, all 4 (844). 
The centrodorsal is irregularly rounded pentagonal, countersunk to the level of the 
radials; the periphery is somewhat notched with obsolete cirrus sockets. The color 
in alcohol is light brownish. 

The specimen from Baudin Island has between 75 and 80 arms. 

The specimen from Feather Reef is large, with about 70 arms. 

The example from Surprise shoal is small, with 40 or more arms. 

The type specimen from Port Denison was thus described by Bell: 

Centrodorsal flattened; 15-20 marginal delicate cirri, formed of a few 
short joints. 

Arms more than 70. 

First radials obscured; second [1Br,] in contact, at least three times as 
long as they are broad; third [IBr,] widely triangular. Three distichals, the 
axillary a syzygy [IIBr 4 (3+4)]; two palmars [IIIBr 2]. If there is another 
division, there are again two joints; no syzygy. The first five or six brachials 
have nearly even edges; the succeeding ones are markedly wedge-shaped. A 
syzygy on the third brachial; succeeding syzygies rare. 

Second pinnules longer than first, very delicate, made up of a number of 
small joints; the succeeding pinnules stouter and more fleshy. 

This is one of the species in which there is a very considerable difference 
in the length of the arms; here some of the arms may be as much as 110 millim. 
long, while others are only 75 millim. There is an interradial plating, extending 
as far as the distichal [IIBr] axillary. 

The colour (in spirit) is dark brown. 

The figure shows an individual with 71 arms. The IIBr series are all 4 (3 +4). 
Two of the IIIBr series are 4 (3+4), the other 18 being 2. Nine of the IVBr series 
are 2, but all the rest are 4 (+4). The centrodorsal is discoidal, apparently deeply 
hollowed in the center. There are about XVII very short and rudimentary cirri. 

Carpenter noted the discrepancy between Bell’s description and the figure. He 
pointed out that in the latter about two-thirds of the IVBr series are 4 (3+4), and 
also that there are 3 VBr series shown which Bell does not mention at all. 

Dr. Th. Mortensen’s specimen from off Jolo in about 29 meters has about 150 
arms, Of the 10 IIBr series, 9 are 4 (3+4) and 1 is 2. The centrodorsal is very 
small, stellate, and deeply sunken within the radial circlet. One of the specimens 
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from about 36 meters has about 150 arms. The centrodorsal is very small, slightly 
stellate, and is sunken below the level of the radial pentagon. The color is dark 
brown, with a broad light dorsal stripe on the arms and division series. The other 
specimen is small. All the II Br series are 2; one of the IIIBr series is 4 (3 +4), the 
rest being 2. 

The specimen from Siboga station 96 has about 80 arms which are 105 mm. 
long. The centrodorsal is very small and stellate. 

The example from Mahinog, Camiguin Island, has about 65 arms. 

The specimen from the Sulu Sea taken in January, 1895, has 68 arms. It is 
rather stout, with short and strongly overlapping brachials and relatively large 
radials. Of the 10 IIBr series, 8 are 4 (3+4) and 2 are 2. The 4 IIIBr series follow- 
ing the 2 IIBr 2 series, which are both on the same ray, are 4 (3 +4), the other 16 
being 2. Following the IJIBr 4 (3+4) series, the IVBr series are 2, and following 
these there are 5 VBr 4 (3+4) series. On the other rays all the IVBr series are 
4 (8+4). On 2 rays there is no further division. One ray has a single VBr 4 
(38+4) series, and the last has 3 VBr series, two 2 and one 4 (3+4). 

Semper’s specimen from Pandanon was considered by Carpenter as representing 
a distinct species, which he called magnifica. In the key to the species of the Par- 
vicirra group of Actinometra he placed it next to divaricata (the Challenger specimen 
from Banda), from which it was said to differ in having the rays closely united, 
the interradial perisome plated, and the mouth interradial, whereas in divaricata the 
rays are well separated and the mouth is radial. Collectively, divaricata and mag- 
nifica were said to differ from briareus in having the centrodorsal stellate without 
cirri, whereas in briareus there are XV—XX small cirri. Carpenter noted elsewhere 
that in magnifica and divaricata (as well as in C. alternans) the centrodorsal is “stellate, 
with few or no traces of any cirri at all.” 

In all of the specimens from Bantayan Reef, Cebu, the centrodorsal is greatly 
reduced and stellate. 

Of the specimens from Port Galera, Mindoro, one has about 100 arms 140 mm. 
long; another has about 100 arms 130 mm. long; another has about 120 arms 125 
mm. long. One specimen has about 130 arms. 

Abnormal specimen.—A curious example from Port Galera, Mindoro, has 78 arms 
about 100 mm.long. All of the I[Br series are 2. Of the III Br series, 12 are 4 (8 +4) 
and 8 are2. Of the I[VBr series, 15 are 4 (83 +4) and 14 are 2. All 9 of the VBr series 
are 4 (3+4). 

In spite of the curious irregularity of the arm division, the details of this specimen 
are those of Comantheria briareus, and it presents the characteristic facies of that form. 

Localities —West Java; J. F. van Bemmelen, 1894 [Horst, in A. H. Clark, 1911]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 90; Sebesi 
Strait, between Sumatra and Java; 36 meters; hard bottom; August 1, 1922 (1). 

Billiton [Koehler, 1895; A. H. Clark, 1911 (as Sunda Islands)]. Same [A. H. 
Clark, 1913] (1, B. M.). 

Siboga station 33; Bay of Pidjot, Lombok; 22 meters and less; mud, coral, and 
coral sand; March 24-26, 1899 [A. H. Clark, 1918] (1, U.S.N.M., E, 455), 
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Siboga station 50; Bay of Badjo, western coast of Flores; down to 40 meters; mud, 
sand, or shells, according to locality; April 16-18, 1899 [A. H. Clark, 1918] (4, 
Amsterdam Mus.). 

Siboga station 299; Boeka or Cyrus Bay, southern coast of Rotti Island (lat. 
10° 52’ 24’’ S., long. 123° 01’ 06’’ H.); 34 meters; mud, coral, and lithothamnion; 
January 27-29, 1900 [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 60; Haingsisi, Samau Island, Timor; reef; 23 meters; April 27-28, 
1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 282; anchorage between Nusa Besi and the northeastern point of 
Timor; 27-54 meters; sand, coral, and lithothamnion; January 15-17, 1900 [A. H. 
Clark, 1918] (2, U.S.N.M., E. 461; Amsterdam Mus.). 

Siboga station 125; anchorage off Sawan, Siau Island; 27 meters; stone and some 
lithothamnion; July 18-19, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 144; anchorage north of Salomakiée (Damar) Island; 45 meters; 
coral and lithothamnion; August 7-9, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.), 

Challenger; Banda; 31 meters [P. H. Carpenter, 1882, 1888; A. H. Clark, 1911, 
1913] (1, B. M.). 

Siboga station 240; anchorage at Banda; 9-386 meters; black sand and coral; 
lithothamnion bank; November 22—December 1, 1899 [A. H. Clark, 1918] (1, 
Amsterdam Mus.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Banda; off Neira; 
about 10 meters; sand; June 1, 1922 (1); about 20 meters; sand; June 1, 1922 (1). 
Pl. 57, fig. 164. 

Bay of Amboina; MM. Bedot and Pictet [Koehler, 1895; A. H. Clark, 1911). 

Amboina; Dr. J. Brock [Hartlaub, 1891; A. H. Clark, 1911]. 

Siboga station 257; in Du-roa Strait, Kei Islands; down to 52 meters; coral; 
December 11, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 15; about 5 
meters; sand and lithothamnion; April 10, 1922 (1); station 26; about 90 meters; 
sand; April 16, 1922 (1); station 30; about 40 meters; sand and shells; April 18, 
1922 (2). Pl. 57, fig. 163. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Toeal; about 2 meters; 
rocky shore; March 23, 1922 (1). 

Aru Islands; Dobo Strait; 50 meters; Dr. H. Merton, March 20, 1908 [Reichen- 
sperger, 1913]. 

?Vicinity of Perth, Western Australia; Hamburg southwest Australia expedi- 
tion, 1905 [A. H. Clark, 1911] (2, Berl. M., 6133). 

Gazelle; north of Port Walcott, Western Australia (lat. 19° 42’ 06’’ S., long. 116° 
49’ 48’’ E.); 91 meters [A. H. Clark, 1909, 1911, 1912] (1, Berl. M., 3430). PI. 64, 
fig. 178. 

Bassett-Smith Bank; 16 meters [A. H. Clark, 1911] (1, B. M.). 

Baudin Island, northwestern Australia; 15-27 meters; October 1890 [A. H. Clark, 
1911, 1913] (1, B. M.). 

Northwestern Australia; 16 meters [A. H. Clark, 1911]. This refers to the record 
from Bassett-Smith Bank given above. 
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Feather Reef, outer Great Barrier Reef, Queensland (between lat. 17° and 19° 
S.); between tides; Surg. Lieut. Comdr. W. E. J. Paradice, R. A. N. [H. L. Clark, 
1926]. 

Surprise Shoal, outer Great Barrier Reef (about lat. 18° S.); 18 meters; Surg. 
Lieut. Comdr. W. E. J. Paradice, R. A. N. [H. L. Clark, 1926]. 

Alert; Port Denison, Queensland; 5—7 meters [Bell, 1882, 1884; P. H. Carpenter, 
1883, 1888; A. H. Clark, 1911, 1912, 1913] (1, B. M.). 

Albatross station 5163; Tawi Tawi group, Jolo (Sulu) Archipelago; Observation 
Island bearing N. 79° W., 6.7 miles distant (lat. 4° 59’ 10’’ N., long. 119° 51’ 00”’ E.); 
51 meters; coral sand; February 24, 1908 (1, U.S.N.M., 35000). 

Albatross station 5148; in the vicinity of Siasi; Sirun Island (N.) bearing S. 80° 
W., 3.8 miles distant (lat. 5° 35’ 40’” N., long. 120° 47’ 30’ E.); 31 meters; coral 
sand; February 16, 1908 [A. H. Clark, 1909] (1, U.S.N.M., 34989). 

Albatross station 5147; in the vicinity of Siasi; Sulade Island (E.) bearing N. 3° 
E., 8.4 miles distant (lat. 5° 41’ 40’’ N., long. 120° 47’ 10’’ E.); 38 meters; coral 
sand and shells; February 16, 1908 [A. H. Clark, 1908, 1909] (2, U.S.N.M., 35015). 

Albatross station 5138; in the vicinity of Jolo (Sulu); Jolo Light bearing S. 19° 
E., 2.5 miles distant (lat. 6° 06’ 00’’ N., long. 120° 58’ 50’’ E.); 35 meters; sand and 
coral; February 14, 1908 [A. H. Clark, 1908, 1909] (1, U.S.N.M., 34971). 

Albatross station 5142; in the vicinity of Jolo; Jolo Light bearing S. 50° W., 3.9 
miles distant (lat. 6° 06’ 10’’ N., long. 121° 02’ 40’” E.); 38 meters; coral sand and 
shells; February 15, 1908 [A. H. Clark, 1908, 1909] (2, U.S.N.M., 34983, 35031). 

Dr. Th. Mortensen’s Pacific expedition 1914-1916; off Jolo; about 27 meters; 
March 21, 1914 (1); about 29 meters; coral bottom; March 18, 1914 (1); about 36 
meters; March 21, 1914 (2). 

Siboga station 96; southeastern side of the pearl bank, Jolo Archipelago; 15 
meters; lithothamnion. bottom; June 27, 1899 [A. H. Clark, 1918] (1, Amsterdam 
Mus.). 

Sulu (Jolo) Sea; U. S. Exploring Expedition (1, U.S.N.M., 2701). 

Sulu Sea; January, 1895 (1). 

Albatross station 5254; Gulf of Davao; Linao Point bearing N. 44° E., 0.7 mile 
distant (lat. 7° 05’ 42’’ N., long. 125° 39’ 42’’ E.); 38 meters; sand and coral; May 18, 
1908 [A. H. Clark, 1909] (4, U.S.N.M., 34982, 35002, 35018, 35071). 

Albatross station 5249; Gulf of Davao; Lanang Point bearing N., 1 mile distant 
(lat. 7° 06’ 06’’ N., long. 125° 40’ 08’’ E.); 42 meters; coral and sand; May 18, 1908 
[A. H. Clark, 1909] (2, U.S.N.M., 34984, 35167). 

Albatross station 5248; Gulf of Davao; Lanang Point bearing S. 33° W., 0.4 
mile distant (lat. 7° 07’’ 25’’ N., long. 125° 40’ 24’’ E.); 33 meters; coral bottom; 
May 18, 1908 (3, U.S.N.M., 34989). 

Albatross; Mahinog, Camiguin Island, between Leyte and Mindanao; August 3, 
1909 [A. H. Clark, 1911] (1, U.S.N.M., 35035). 

Pandanon, near Bohol, Philippines; Prof. C. Semper [P. H. Carpenter, 1881, 
1884, 1888]. 

Bantayan Reef, Cebu; Dr. L. E. Griffin [H. L. Clark, 1921] (26, M. C. Z., 379, 
391, 392). 


502 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


Port Galera, Mindoro; Dr. L. E. Griffin [H. L. Clark, 1921] (21, M. C. Z., 622, 
623, 671-673). 

Albatross; Philippines, 1908 [A. H. Clark, 1908]. 

Albatross station 5321; China Sea, in the vicinity of Formosa (Taiwan); Ibugos 
Island (S. end) bearing S. 89° W., 1.25 miles distant (lat. 20° 19’ 30’’ N., long. 121° 
51’ 15’’ E.); 47 meters; white sand, coral, and broken shells; November 9, 1908 
[A. H. Clark, 1911] (1, U.S.N.M., 34985). 

Geographical range——From Java to northern Australia and northward to the 
Philippines and Formosa. 

Bathymetrical range.—Littoral and sublittoral, ranging from between tide marks 
down to 91 meters. The average of 25 depth records is 32 meters; but if the 12 
records in which no depth is given are considered, the average is 23 meters. 

History.—This species was first mentioned by Dr. P. H. Carpenter in 1881. 
In his original description of Comantheria alternans he said that its nearest ally 
is a species which was discovered by Professor Semper at Pandan[on], near Bohol, 
in the Philippine Islands, and he gave some of the characters by which the two 
may be distinguished. 

In his description of Comantheria grandicalyx published in 1882 Carpenter said 
that he knew of only one other Actinometra with the same number and arrangement 
of the arm divisions as they occur in this type. This form was obtained by the 
Challenger at Banda, and is much smaller, with a thin flat centrodorsal. 

Prof. F. Jeffrey Bell in 1882 gave a specific formula for a new species which 
he called Antedon briareus that had been collected by the Alert at Port Denison. 
This he described and figured in 1884. 

In the Challenger report on the stalked crinoids published in 1884 Carpenter 
several times mentioned Semper’s specimen from the Philippines. He called it here 
Actinometra magnifica and gave for it a specific formula. 

In 1888 Carpenter placed Bell’s Antedon briareus in the genus Actinometra 
and discussed it at considerable length. He made several references to Actino- 
metra magnifica and included it in his key to the species of the Parvicirra group. 
The Challenger specimen from Banda which he had compared with grandicalyx in 
1882 he described and figured under the name of Actinometra divaricata. 

In 1891 Dr. Clemens Hartlaub recorded a specimen (as divaricata) from Amboina, 
and in 1894 Bell recorded another (as Actinometra parvicirra) from Baudin Island. 
In 1895 Prof. René Koehler recorded this species (as divaricata) from the Sunda 
Islands, and in another paper also from the Bay of Amboina. 

In 1908 I recorded specimens from 3 Albatross stations in the Philippines and 
also from the Philippines without definite locality. In 1909 I recorded it from 
6 Albatross stations in the Philippines and in another paper from a Gazelle station 
north of Port Walcott. In 1911 I recorded it from 2 more Albatross Philippine 
localities, and in an appendix to my paper on the crinoids of the Leyden Museum 
Dr. R. Horst recorded it from west Java. 

In my report on the crinoids collected by the Hamburg southwest Australian 
expedition in 1905, which was published in 1911, I recorded a specimen presumably 
from the vicinity of Perth and gave Baudin Island and Bassett-Smith Bank as locali- 
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ties on the strength of specimens which I had examined at the British Museum 
in 1910. I also included west Java, although for some reason this had been omitted 
from my manuscript on the Leyden crinoids. 

In my monograph on the crinoids of Australia published in 1911, and in the 
monograph on the crinoids of the Indian Ocean published in 1912, I relegated divari- 
cata to the synonymy of briareus. 

In 1913 I listed and gave notes on the specimens of this species in the British 
Museum, and in the same year Dr. August Reichensperger recorded and gave notes 
on 2 specimens from the Aru Islands. 

In 1918 I recorded briareus from 10 Siboga stations in the Dutch East Indies 
and gave notes on the specimens. 

In 1921 Dr. Hubert Lyman Clark recorded 28 specimens from Dr. Laurence E. 
Griffin’s Philippine collection and described the colors in life. 


COMANTHERIA ROTULA A. H. Clark 


Plate 58, Figure 165 


Comantheria rotula A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 23 (description; 
Siboga station 273); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 14 (no locality; characters 
of the specimen); Proc. Biol. Soc. Washington, vol. 29, 1916, p. 105 (comparison with C. 
intermedia); Unstalked Crinoids of the Siboga Exped., 1918, p. IX (relationships with C. in- 
termedia); p. 43 (in key; range); p. 45 (references; notes; stations 273, 282); p. 275 (listed) ; 

pl. 16, fig. 26. 

Comanthus rotula H. L. Cuark, Biol. Results Fishing Experiments F. I. S. Endeavour, 1909-1914, 
vol. 4, pt. 1, 1916, p. 15 (comparison with C. perplerum). 
Comaster typica GisLiN, Kungl. svenska Vetenskap. Akad. Handl., vol. 59, No. 4, 1919, p. 9 

(Mjéberg’s station 13); pl. 1, fig. 3. 

Comaster typica form minor GistiNn, Kungl. svenska Vetenskap. Akad. Handl., vol. 59, No. 4, 

1919, p. 11. 

Comanthus parvicirra a comasteripinna GisLiN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, 

No. 6, 1922, p. 50 (specimen from Mjéberg’s station 13). 

Diagnostic features —A rather small species with 40 arms. The IIBr series are 
4 (3+4) and the IIIBr series are 2; there is no further division. The centrodorsal is 
much reduced, irregularly circular or subpentagonal in shape, and almost always 
bears a few rudimentary cirri, although there may be none, in which case the edge 
of the centrodorsal is notched by obsolete cirrus sockets. 

This species is most easily confused with Comanthus timorensis, which super- 
ficially it closely resembles. 

Description —The centrodorsal is greatly reduced. 

There are usually a few weak cirri, though there may be none. 

The IIBr series are 4 (3+4). The IIIBr series are 2. There is no further 
division. 

The 40 arms are from 100 to 150 mm. long. 

The dorsal surface of the animal is smooth, with comparatively little overlapping 
of the brachials. The rugged appearance characteristic of C. briareus is entirely 
absent. 

Notes.—In the specimen from Mjéberg’s station 13 the centrodorsal is pentag- 
onal, with the angles interradial, 4 mm. in diameter. The margin is irregular and 
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finely lobate, and the cirri arise from the depressions between the lobes. The center 
of the dorsal surface is slightly hollowed. 

The cirri are IX, in a single incomplete row, from 0.5 to 2.5 mm. in length. They 
are indistinctly segmented and of very juvenile appearance, without any trace of 
dorsal spines or a terminal claw. The number of their segments is about 10. 

The radials are almost or quite concealed. The IBr, are trapezoidal, proximally 
twice and distally three times as broad as long. They are entirely united laterally 
and, according to Gislén, are united to the IBr, by syzygy. The IBr, (axillaries) 
form right-angled triangles. The IIBr series are 4 (3+4). The JIBmy, like all the 
ossicles immediately following axillaries, are interiorly united. The IIBr, are almost 
rectangular, but are longer exteriorly than interiorly. The IIBr; are narrow and 
bandlike, five times as broad as long. The lateral borders of the I] Br series are 
straight exteriorly and slightly concave interiorly. The II[Br series are 2 or, accord- 
ing to Gislén, 2 (1+2). The 3 IVBr series present are 4(3+4). 

The arms are more than 39, probably 42, in number. The anterior arms are 
about 105 mm. in length and the posterior are 80mm. _ All of the arms except some of 
the posterior are provided with ambulacral grooves. The earlier brachials, about 
the first 7, are short and oblong, those following being irregularly wedge-shaped with 
produced distal ends. 

Syzygies occur between brachials 3+ 4, again at about the tenth and fifteenth 
brachials, and distally at intervals of about 6 muscular articulations. 

Pp is 15 mm. long and is composed of 35-40 segments which are more or less 
obscured by perisome. P,is 13 mm. in length and P,is8 mm. _ P; to the fifteenth or 
nineteenth pinnule have about 25 segments which are as long as broad. These 
pinnules are thick and stout and have the proximal two-thirds very much distended 
by the sexual products. The distal 7 segments are provided with stout hooks, 3 on 
each segment. The other segments have smaller and more irregularly arranged 
spines. The twentieth and following pinnules are again more slender, 11 mm. long 
and composed of abut 25 segments which are very long, as much as three times as 
long as broad, at least in the proximal portion. The distal hooks are only developed 
on the last 3 segments. The earlier pinnules are provided with a short comb con- 
sisting of about 6 large teeth. Both among the genital and distal pinnules terminal 
combs with 6-10 teeth appear here and there. 

The disk carries small caleareous granules. The mouth is marginal. The anal 
tube is central and inflated. 

The color in alcohol is brown, with dorsally yellow spots on the division series and 
two yellow bands along the arms. 

Six specimens collected by Dr. Laurence E. Griffin in the Philippines seem to 
belong to this species, although the cirri are better developed than usual. They may 
perhaps be best considered as intermediate between this species and the next, though 
nearer the former. 

One has 39 arms which are 145 mm. long; the cirri are III, 14. Another has 
about 40 arms, with the cirri VIII, 14; a third has about 40 arms, with the cirri X; 
a fourth has about 40 arms. One of the remaining 2 has III cirri. 

Remarks.—Gislén referred Mjéberg’s specimen to Comaster typica on account 
of the construction of the centrodorsal and the development of the cirri. He said 
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that as he had both a young and a mature specimen in which the centrodorsal and the 
cirri are of the typica form he did not hesitate to refer them to this species, although 
the number of the arms is smaller and the method of ramification different from the 
normal typica. 

He added that perhaps it might be possible in this case to suggest a form minor. 

His photograph of the specimen shows what appears to be a typical example of 
Comantheria rotula. 

Localities—Siboga station 282; anchorage between Nusa Besi and the north- 
eastern point of Timor (lat. 8° 25’ 12’ S., long. 127° 18’ 24”’ E.); 27-54 meters; sand, 
coral, and lithothamnion; January 15-17, 1900 [A. H. Clark, 1918] (1, Amsterdam 
Mus.). 

Siboga station 273; anchorage off Pulu Jedan, eastern coast of the Aru Islands; 
pearl banks; 13 meters; sand and shells; December 23-26, 1899 [A. H. Clark, 1912, 
1918] (11, U.S.N.M., E. 485; Amsterdam Mus.). PI. 58, fig. 165. 

Mjéberg’s station 13; Broome, Western Australia; on the beach at low tide; 
July 27, 1911 [Gislén, 1919]. 

Port Galera, Mindoro, Philippines; Dr. Laurence E. Griffin (6, M. C. Z.). 

Geographical range—Known from Timor, the Aru Islands, northwestern Austra- 
lia, and the Philippines. 

Bathymetrical range.—Littoral and sublittoral; from between tide marks down 
to 27 (?54) meters. 

History —This species was originally described in 1912 from specimens from 
Siboga station 273. It was redescribed in greater detail and figured in 1918, when 
another specimen from Siboga station 282 was recorded. 

In 1919 Dr. Torsten Gislén recorded a comatulid from Mjéberg’s station 13 
which he determined as Comaster typica, but which his figure shows to be this form. 


COMANTHERIA WEBER A. H. Clark 
Plate 58, Figure 166 


Comantheria weberi A. H. Cuark, Proc. Bio]. Soc. Washington, vol. 25, 1912, p. 22 (description; 
Siboga station 49a); vol. 29, 1916, pp. 105, 106 (comparison with C. intermedia); Unstalked 
Crinoids of the Siboga Exped., 1918, p. IX (relationship with C. intermedia); p. 43 (in key; 
range); p. 46 (description; station 49a); p. 271 (listed); pl. 16, fig. 24. 

Comanthus weberi H. L. Cuark, Biol. Results Fishing Experiments F. I. S. Endeavour, 1909-1914, 
vol. 4, pt. 1, 1916, p. 15 (comparison with C. perplexum). 

Diagnostic features —A rather small species with 40 arms, the IIBr series being 

4 (3+4) and the IIIBr series 2. The centrodorsal is well developed, thick discoidal, 

and many of the cirri are fully developed and functional, about 20 mm. long and 

composed of 19-20 segments. The outer cirrus segments bear a proximal tubercle 
dorsally in addition to the distal serrate transverse ridge, so that the dorsal profile is 
bidentate in lateral view. 
Description—The centrodorsal is discoidal, moderately thick, with the flat 
dorsal pole 4 mm. in diameter. 
The cirri are XXXII, 19-20 (usually the latter), about 20 mm. long. The 
fifth and sixth or sixth and seventh segments are the longest, about half again as 
97298—31——_33 
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long as broad. The seventh or eighth (usually the latter) is a transition segment, 
strongly marked, and bearing a conspicuous dark band. The outer segments are 
nearly or quite twice as broad as long. The distal dorsal edge of the segments 
following the transition segment slowly becomes more and more prominent, forming a 
serrate transverse ridge which on the outer segments becomes subterminal, remaining 
as a narrow serrate ridge which may be more or less elevated in the center. On 
about the fifth segment following the transition segment a small low tubercle appears 
midway between this ridge and the proximal end of the segments which on the outer 
segments becomes pointed, so that in lateral view the dorsal profile of the segments is 
bidentate, as in Oligometrides adeonae. The longer proximal segments are slightly 
constricted centrally with prominent ends. Proximal to the transition segment the 
cirri are brownish yellow; beyond, white with a highly polished surface. 

In the type specimen all the IIBr series are present, and all are 4 (3+4). All of 
the IIIBr series are present, and all are 2. There is no further division. The division 
series are moderately broad and are well rounded dorsally and moderately separated. 
The dorsal interradial perisome carries small scattered inconspicuous plates. 

There are in the type exactly 40 arms which are 95 mm. long. All of the arms 
are grooved. The brachials are moderately overlapping. 

Syzygies occur between brachials 3+4, 11+12 (more rarely 12+13), 16+17 
(less commonly 17+18), and distally at intervals of 3 muscular articulations. 

The mouth is submarginal and interradial. 

Remarks.—Comantheria weberi is very closely related to C. intermedia of southern 
Japan, from which it differs in having somewhat stouter cirri with fewer segments, 
of which the longest are half again as long as broad instead of being only slightly 
longer than broad. 

Locality.—Siboga station 49a; Sapeh Strait, between Sumbava and Komodo, 
Lesser Sunda Islands (lat. 8° 23’ 30’’ S., long. 119° 04’ 36’’ E.); 69 meters; coral 
and shells; April 14, 1899 [A. H. Clark, 1912, 1918] (1, Amsterdam Mus.). PI. 58, 
fig. 166. 

History —This species is as yet only known from the single specimen secured by 
the Siboga. 

COMANTHERIA PERPLEXUM (H.L. Clark) 


Comanthus perplerum H. L. Cuark, Biol. Results Fishing Exper. F. I. 8. Endeavour, 1909-1914, 

vol. 4, pt. 1, June 2, 1916, p. 14 (description; off Ballina, N. S. W.; 27-28 fathoms) ; pl. 3, fig. 2. 

Diagnostic features.—A rather small species with (in the type) 44 arms, the HBr 
series being 4 (3+4) and the IIIBr series 2. The cirri, which resemble those of 
weberi, have 16-19 segments and are about 13 mm. long. 

Description.—The centrodorsal is well developed, nearly 5 mm. in diameter, 
with the dorsal pole slightly concave. The cirti are arranged in a single marginal row. 

There are about 15 cirrus sockets, 7 or 8 of which bear more or less developed cirri. 
The largest of these are about 13 mm. long and consist of 16-19 segments, of which 
the 3 or 4 preceding the penultimate carry very insignificant elevations or ridges on 
the proximal dorsal margin. 

The radials are visible. The IBr, are broadly triangular and are not in contact 
interradially. The IIBr series are 4 (3+4), low, broad, smooth, and practically 
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without synarthrial tubercles. The distal margins of the ossicles are distinct and 
slightly flaring, especially on the IJBr,. The entire I[Br series is only 5 mm. long, 
but is nearly 4mm. broad. The JIIBr series are 2, except on a single I1Br series, 
where one branch bears a II] Br 4 (3+4) series and the other is undivided. There 
are 4 IVBr series present, all of which are 4 (3 +4). 

The 44 arms are about 100 mm. long, and consist of approximately 100 brachials 
beyond the last axillary. The brachials are quadrilateral, but except near the tip 
of the arm the side bearing the pinnule is much longer than the one opposite. The 
distal edges of the brachials are flaring, thickened, and minutely rough, but not 
spinulose. 

The first syzygy is between brachials 3+4, the second from 10 to 15 brachials 
beyond, and the distal intersyzygial interval is, with remarkable uniformity, 5 mus- 
cular articulations. 

The pinnules are rather slender. P, is about 17 mm. long and consists of 45 
segments, of which the terminal 10 bear teeth. PP, is shorter, with about 35 segments 
and a comb of 10 teeth. PP; is remarkably short and weak, scarcely 5 mm. long and 
consists of only 18-20 segments. It has a well-marked comb of 7 segments. The 
following pinnules, which are without combs, gradually increase in length to 10 mm. 
or more and are composed of about 20 segments, none of which are conspicuously 
spinulose, though the terminal ones are more or less so; their basal segments are 
notably triangular. 

The disk is lacking. 

The color of the dry specimen is uniformly pale fawn, with the ventral surface 
of the arms and pinnules brownish black. 

Remarks.—Dr. H. L. Clark said there is no doubt that this species is very near 
C. briareus, but after comparison with numerous specimens of the latter he was 
unwilling to refer it to that species. 

He remarked that the color is naturally the most striking difference, but of course 
is the least significant. Nevertheless, it is noteworthy that all recorded specimens 
of C. briareus and all of the 30 specimens at hand (at the Museum of Comparative 
Zodlogy) are blackish brown, brownish black, or purplish black. One recorded 
from Western Australia by A. H. Clark has lighter lines on the arms. 

Aside from the color, the flaring distal edges of the short elements of the division, 
series and of the brachials in C. perplexum are quite different from those of C. briareus 
while the smoothness of the brachials and pinnules is noticeable when contrasted 
with the rough arms of C. briareus. 

Just why Doctor Clark compared this form with the very different briareus, from 
which it is at once distinguished by the small number of arms, the eversion of the 
distal edges of the elements of the division series, the smoothness of the arm bases, 
and the occurrence of functional cirri, it is difficult to see. 

It is very closely allied to weberi, of which it appears to be the southern repre- 
sentative, but with which it may prove to be identical. 

Locality —Eleven miles south by east of Ballina, New South Wales; 49-51 
meters; Endeavour [H. L. Clark, 1916]. 

History —This species is as yet known only from the type specimen. 
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Plate 60, Figure 169; Plate 61, Figures 171, 172; Plate 65, Figure 182 


Comantheria intermedia A. H. Cuarx, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 
(nomen nudum; southern Japanese species; range and its significance); Proc. Biol. Soe. 
Washington, vol. 29, 1916, p. 105 (description; Sagami Bay, Japan, 0 to about 150 m.; rela- 
tionships); Unstalked Crinoids of the Siboga Exped., 1918, p. IX (relationship with C. weberi 
and C. rotula); p. 43 (in key; range). 

Diagnostic features—The centrodorsal is thick discoidal and bears numerous 
cirri, of which only a few are well developed. These are slender, but long, usually 
between 23 and 25 mm. in length, and are composed of 20-28 (usually 24-26) seg- 
ments. There are 31-48 (probably most commonly about 40) arms. 

Description—The centrodorsal is thick discoidal, from 7 to 9 mm. in basal 
diameter and from 4 to 6 mm. across the concave dorsal pole. The cirrus sockets are 
arranged in two and a partial third crowded alternating rows. 

Usually there are only a few well-developed cirri, the majority being more or less 
rudimentary. They reach a maximum of XXXII; they have 20-28 (usually 24-26) 
segments, and are from 18 to 30 mm. (usually between 23 and 25 mm.) in length. 
The longest segments, in the proximal portion, are about one-third again as long as 
broad, and the distal segments, from about the eleventh onward, are about twice as 
broad as long; the transition from the one type to the other is rather abrupt. The 
short distal segments have the dorsal profile convex, the maximum height of this 
convexity being at first at the distal end of the segment but gradually moving proxi- 
mally, so that the distal segments are provided with low blunt median tubercles. 
The opposing spine is transversely elongate. In general the cirri resemble those of 
C. weberi, but they are much more slender, much less curved distally, and are com- 
posed of a larger number of segments; the relative number of more or less rudimentary 
cirti is greater in this species than in C. weber. 

The arms are 31-48 (averaging 40) in number, from 130 to 180 mm. (averaging 
about 145 mm.) in length. The division series and brachials resemble exactly those 
of C. weberi. 

Notes.—Of the 3 specimens from between Ito and Hatsushima Island the most 
developed has 48 arms. Two of the II Br series are 2, the remaining 8 being 4 (3 +4). 
Eighteen of the IIIBr series are 2, and 2 are 4 (3+4). The IVBr series are 4 (3+4), 
but are 2 if they follow IJIBr4 (3+4) series. There are no fully developed cirri. The 
division series are comparatively broad and stout, approaching the conditions seen in 
Comanthus solaster. 

The second specimen has 35 arms 140 mm. in length. One of the IIBr series is 2, 
the remaining 7 being 4 (3+4). Fourteen of the II1Br series are 2, and 2 are 4 (3 +4). 
The single IVBr series is 4 (+4). The centrodorsal is 9 mm. in basal diameter, with 
a concave dorsal pole 6 mm. in diameter. Only one of the cirri is fully developed. 

The third specimen has 31 arms 140 mm. long. One of the IIBr series is absent. 
The 9 present are all 4 (3+4). Ten of the IIIBr series are 2, and 2 are 4 (3 +4). 
The division series are broad and nearly in lateral apposition, but are well rounded 
dorsally. ‘The brachials are rather strongly overlapping. The centrodorsal is 7 mm. 
in basal diameter, thick discoidal, with a broad and slightly concave polar area 5 mm. 
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in diameter. Its sides are strongly inclined inward toward the dorsal pole. The 
cirrus sockets are arranged in 2 and a partial third irregular closely crowded alter- 
nating rows. The cirri are composed of 20-26 segments, and are from 18 to 23 mm. 
in length. 

The larger of the 2 specimens from Ito has 38 arms 130 mm. long. All of the 
IIBr series are 4 (3+4). The 17 IIIBr series are all 2. The single IVBr series is 
4 (3+4). There are no fully developed cirri. 

The smaller specimen has 36 arms. 

The specimen from Fukuura in about 150 meters is typical, with 40 arms. The 
10 I1Br series are 4 (3+ 4), and the 20 IIIBr series are 2. 

Of the 2 specimens from Fukuura without indication of depth, 1 is large, with 40 
arms. Four of the I1JBr series are 4 (3+4). ‘The cirri have 26-28 segments, and are 
from 25 to 30 mm. in length. 

The other is very small, with 15 arms 23 mm. long. Four of the I1Br series are 
4 (3+4), and iis2. The cirri have 10 segments and are 5 mm. long. 

One of the specimens from Sagami Bay is a finely developed example, with 
46 arms 180 mm. long. The 10 IIBr series are all 4 (8+4). Nineteen of the I1Br 
series are 2, and 1 is 4 (3+4). One of the IVBr series is 2, the remainder being 4 
(3+4). The cirri are about XXXII, 20-24, from 20 to 25 mm. long. 

Another specimen has 43 arms 140 mm. long. All of the IIBr series are 4 (8 + 4), 
all of the IIIBr series are 2, and the 3 IVBr series present are 4 (+4). The centro- 
dorsal is 9 mm. in basal diameter, low, with a concave dorsal pole 4 mm. in diameter. 
The cirri, of which only II remain, are composed of 25 segments and are 23 mm. long. 
Rudimentary cirri are very numerous. 

The third specimen is typical, with 39 arms. 

One of the 2 specimens from off Amoy has 48 arms 140 mm. iong. All the ITBr 
series are 4 (3+4) and all the IIIBr series are 2; the IVBr series are 4 (3+4). The 
division series are broad, but are rather strongly convex dorsally and are laterally 
separated by a narrow perisomic strip. The brachials have the distal edge produced 
and overlapping and armed with fine spines. The centrodorsal is 4 mm. in diameter; 
the dorsal pole is strongly concave. The cirri are very numerous and well developed, 
XLIII, 23-28 (usually 26), up to 30 mm. in length. The longest earlier segments are 
usually slightly longer than broad, varying from about as long as broad to one-third 
again as long as broad. ‘The cirri are rather slender. 

The other specimen from Amoy has 42 arms 125 mm. long. The 10 IIBr series 
are 4 (3+4); of the 19 III Br series, 18 are 2 and 1 is 4 (3+4). The following series 
are 4 (3+4). The division series are rather broad, well rounded dorsally, and 
laterally separated by narrow strips of perisome. The cirri are XXVI, 22-24, up to 
23 mm. in length. The tenth or eleventh is a transition segment. 

Localities —Sagami Bay, southern Japan; between Ito and Hatsushima Island; 
about 150 meters; Doctor Haberer, March, 1903; original Nos. 4201, 4205, and 
4217 [A. H. Clark, 1915, 1916, 1918] (8, U.S.N.M., 35756; Munich Mus.). Pl. 60, 
fig. 169. 

Ito, Sagami Bay; Doctor Haberer, 1904 [A. H. Clark, 1915, 1916, 1918] (2, 
Munich Mus.). 
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Fukuura, Sagami Bay; about 150 meters; Doctor Haberer, March 1-12, 1903 
[A. H. Clark, 1915, 1916, 1918] (1, Munich Mus.). 

Fukuura, Sagami Bay; Doctor Haberer, February 10-20, 1903; original Nos. 
4117, 4146 [A. H. Clark, 1915, 1916, 1918] (2, U.S.N.M., 35776; Munich Mus.). 

Sagami Bay; Doctor Haberer, April, 1903; original Nos. 9307, 9308, and 9309 
[A. H. Clark, 1915, 1916, 1918] (3, U.S.N.M., 35777; Munich Mus.). PI. 61, fig. 172; 
pl. 65, fig. 182. 

Off Amoy, China (lat. 24° 06’ N., long. 118° 25’ E.); 36 meters; bottom tem- 
perature 76° F.; Capt. H. Christiansen, S. S. Nordiske, August 10, 1912 (2). PI. 61, 
filial 

Geographical range—From Sagami Bay, southern Japan, southward to Amoy, 
China. 

Bathymetrical range-—Apparently from shallow water down to about 150 meters. 

History —This species was first mentioned (as a nomen nudum) and its range 
given in 1915. In the following year it was described in detail on the basis of the 
specimens from southern Japan. In 1918 it was inserted in the key to the species of 
the genus Comantheria in the report on the unstalked crinoids of the Siboga expedition. 


COMANTHERIA TAVIANA (A. H. Clark) 


Plate 63, figs. 176, 177 
[See also vol. 1, pt. 2, fig. 263 (arm and pinnules), p. 207] 


Alecto multifida A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 87 (last reference to 
this name, but not those preceding). 

Phanogenia carpenteri A. H. CuarK, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 392 (Albatross station 
5153; notes). 

Comaster multifida A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 41, 1911, p. 171 (near Port Dos Amigos, 
Tawi Tawi). 

Comaster taviana A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 41, 1911, p. 172 (detailed description; 
Albatross station 5153); Crinoids of the Indian Ocean, 1912, p. 85 (description; locality); Un- 
stalked Crinoids of the Siboga Exped., 1918, p. 37 (in key; range). ~ 
Diagnostic features —Terminal combs occur on most of the genital pinnules and 

at intervals on those in the distal portion of the arms. There are 40 (36) arms. 

The cirri are from 13 to 15 mm. long and are composed of 16-18 segments, of which 

the outer have dorsally a proximal tubercle as well as a produced distal edge or a 

distal tubercle, so that the dorsal profile is bidentate. 

Description —The centrodorsal is discoidal, broad, with the broad bare polar 
area flat, 5 mm. in diameter. The cirrus sockets are arranged in a single crowded 
and somewhat irregular marginal row. 

The cirri are XX-XXII, 16-18, moderately slender, from 13 to 15 mm. in length. 
The first 2 segments are about twice as broad as long, the third is slightly longer than 
broad, the fourth-seventh or -eighth are half again as long as broad, and those fol- 
lowing gradually decrease in length, so that the terminal 7 or 8 are about one-third 
again as broad as long. The ninth is a transition segment, in the proximal three- 
fourths rounded in cross section and with a dull surface like the segments preceding, 
but with a polished surface like that of the succeeding segments in the distal fourth. 
Following the transition segment, the segments become rather strongly compressed 
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laterally, so that in a lateral view the cirrus appears to thicken from this point onward. 
The transition and following segments have the distal dorsal edge produced, this 
production rapidly becoming more sharply rounded and soon angled, the segments 
at the same time becoming distally more carinate dorsally, so that the later segments 
are provided with a small but sharp subterminal tubercle. In addition the segments 
from the eleventh or twelfth onward have, just before their middle, a second, more 
rounded, median dorsal tubercle which is not quite so high as that in the distal 
portion. The cirri of this species present, therefore, much the same appearance as 
those of Oligometrides adeonae. The opposing spine is represented by a small median 
tubercle arising from the entire dorsal surface of the penultimate segment; in lateral 
view the apex usually forms slightly more than a right angle, though occasionally it 
is sharper. The terminal claw is somewhat longer than the penultimate segment, 
stout basally but becoming more slender distally, and is moderately curved. 

The ends of the basal rays are visible as small tubercles in the angles of the 
calyx. 

Of the radials only a small portion is visible in the angles of the calyx over the 
ends of the basal rays. The IBr,; are very short and broad, more or less, indeed 
sometimes wholly, concealed by the centrodorsal; their lateral edges are just in 
contact basally, but diverge distally. The IBr, (axillaries) are broadly pentagonal, 
almost triangular, twice as broad as long, or even somewhat broader. The IIBr 
series are 4 (3+4). The IIIBr series are 2. The IVBr series are 2, but are irregular 
in their occurrence. The division series are free laterally though not widely separated ; 
they are rounded dorsally but not especially convex. 

The 36 arms are about 100 mm. long. The first brachials are short, wedge- 
shaped, almost wholly united interiorly, twice as broad as the interior length or 
slightly broader. The second brachials are similar, but slightly larger. The first 
syzygial pair (composed of brachials 3+ 4) is not quite so long as broad. The next 
2 brachials are oblong, about twice as broad as long, after which the brachials become 
triangular, about half again as broad as long, after the end of the proximal third of 
the arm gradually becoming wedge-shaped, and in the terminal portion wedge-shaped 
and about as long as broad. The fourth and following brachials have strongly pro- 
duced and finely spinous distal ends. The arms increase gradually in width up to the 
tenth brachial, thence tapering very gradually distally. 

Syzygies occur between brachials 3+ 4, again usually between brachials 13 + 14, 
and distally at intervals of 4, more rarely 5, muscular articulations. 

P; is 10 mm. long, slender, composed of 35 segments, of which the first is short 
oblong, about two and one-half times as broad as long, and those following are rhombic, 
at first nearly twice as broad as long but gradually becoming longer and about as long 
as broad after the sixth. The second and following segments have the corners cut 
away, this feature gradually decreasing distally and disappearing entirely after about 
the twelfth segment. From the second to the tenth or eleventh the segments have 
long single or double spines projecting vertically from the dorsal surface which at 
first are equal to half the width of the segment in height, but slowly decrease in length 
distally. The terminal comb is short and very prominent, beginning abruptly, and 
consisting of 6 or 7 teeth which are subequal, triangular, slightly longer than broad, 
rather strongly recurved, rather longer than the width of the segments that bear them, 
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with their bases in apposition. P, is 5 mm. long and is composed of 20 segments, 
resembling P, but weaker and more slender. P; is 3.5 mm. long with 15 segments, 
resembling P,. P, and the following pinnules are stouter than those preceding. 
They are 6 mm. long and are composed of about 20 segments, of which the first 2 are 
short and the remainder about as long as broad, becoming longer than broad distally. 
The distal ends of the segments are spinous and strongly overlapping, and the more 
proximal segments are usually furnished with more or less prominent dorsal spines in 
addition. Distally the pinnules gradually become shorter and more slender, the 
distal pinnules being 6 mm. long, very slender, composed of about 20 segments, of 
which the first 2 are short, the third is longer than broad, and the remainder are 
elongated with slightly expanded ends, becoming about twice as long as broad distally. 
Terminal combs usually occur on most of the genital pmnules, and at intervals on 
those in the distal portion of the arms. 

The disk is covered with rather coarse papillae. The mouth is submarginal and 
the anus subcentral. 

Locality —Albatross station 5153; Tawi Tawi group, Sulu (Jolo) Archipelago; 
Tocanhi Point, bearing S. 27° E., 2.1 miles distant (lat. 5° 18’ 10’’ N., long. 120° 
02’ 55’’ E.); 89 meters; coral sand and shells; February 19, 1908 [A. H. Clark, 1909, 
1911, 1912, 1918] (1, U.S.N.M., 35243). Pl. 63, figs. 176, 177. 

History —This specimen was originally identified as representing Miiller’s Alecto 
multifida and was so referred to in 1909. The identification was made by means of 
the keys in the Challenger report, where, curiously enough, it runs nicely to Actino- 
metra multifida, which was placed by Carpenter in the Parvicirra group. 

In another paper published in 1909 it was mentioned as Phanogenia carpenteri, 
and the locality at which it was taken, together with notes on its arm division, were 
given. 

The name Comaster carpenteri had been proposed in 1908 as a new name with the 
following explanation: 

Doctor Carpenter in 1888 described a species of Comaster as Actinometra 
multifida, referring the name to Johannes Miller; but Miller, according to his 
own statement, proposed the name multifida merely as a substitute for La- 
marck’s multiradiata. His idea was that, two quite different species having 
been called multiradiata—one by Lamarck and one by Goldfuss, but Lamarck’s 
description being quite worthless, whereas Goldfuss’s is accompanied by an 
excellent figure—the name should hold for the form with the recognizable 
diagnosis, so he restricted it to Goldfuss’s form. Subsequently he examined 
Lamarck’s original types, end from them drew up his diagnosis of multifida. 
Now, thanks to Doctor Carpenter’s investigations, we know what Lamarck’s 
multiradiata really is, and (as it is the same as the Linnaean and Retzian 
Asterias multiradiata) of course the specific name multiradiata must be retained 
for it. Doctor Carpenter realized this, but he resurrected multifida for a 
specimen which was among Lamarck’s types, and differed both from the 
multiradiata of Lamarck and the multiradiata of Goldfuss; but multifida is a 
pure synonym of multiradiata Lamarck and can not be used for any other 
species. The form may be renamed Comaster carpenteri. 
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There are several errors in this reasoning. Lamarck’s Comatula multiradiata 
is not the same as Linné’s Asterias multiradiata. Miiller’s Alecto multifida is a new 
name for Lamarck’s Comatula multiradiata, and the original description of multifida 
was based on notes taken from one of Lamarck’s specimens by Troschel. 

Carpenter’s Actinometra multifida is Miiller’s Alecto multifida, and Carpenter’s 
conception of this form was based on his personal study of Miiller’s type specimen 
at Paris. 

Therefore Comaster carpenteri has no standing, being simply a new name for 
Actinometra multifida of Carpenter, which is the same as the Alecto multifida of Miiller, 
which last is simply Lamarck’s Comatula multiradiata (not identical with the Asterias 
multiradiata of Linné) reidentified. 

In 1910 I examined the type of Miiller’s Alecto multifida at Paris and found it 
to be quite a different thing from what I had supposed. It was, indeed, wholly 
different from the specimen which I had regarded as representing multifida. This last 
I therefore described in 1911 as a new form under the name of Comaster taviana. 


COMANTHERIA GRANDICALYX (P. H. Carpenter) 
Plate 59, Figures 167, 168; Plate 60, Figure 170 


Actinometra grandicalyr P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 520 (de- 
scription; Canton, China); Proc. Zool. Soe. London, 1882, 1883, p. 747 (listed); Challenger 
Reports, Zoology, vol. 26, pt. 60, 1888, pp. 59, 330, 367, 382 (discussion) Hamann, Bronns 
Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cuarx, 
Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 2 (identity); Crinoids of the Indian Ocean, 1912, 
p. 36 (of P. H. Carpenter, 1888=Comantheria grandicalyz); p. 39 (of Bell, 1899=Comanthus 
bennetti) ; Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 76 (of Bell, 1899=Comanthus bennetit) . 

Comaster grandicalyx A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia grandicalyz A. H. Cuark, Proce. U.S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus grandicalyr A. H. Cuark, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed). 

Comantheria grandicalyx A. H. Cuarx, Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 2 (identity) ; 
p. 7 (Canton; detailed description of the type; Fuchow; notes); Crinoids of the Indian Ocean, 
1912, p. 36 (identity); p. 90 (synonymy; Canton; redescription of the type); Proc. Biol. Soc. 
Washington, vol. 26, 1913, p. 178 (range in east Asia); Journ. Washington Acad. Sci., vol. 5, 
No. 6, 1915, p. 214 (southern Japanese species; range and its significance) ; Unstalked Crinoids 
of the Siboga Exped., 1918, p. 43 (in key; range). 

Comantheria imbricata (part) A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 91 (Futschau). 


Diagnostic features—The centrodorsal is large, low hemispherical, and bears 
very numerous large and robust cirri with usually 24 segments which reach 25 mm. 
in length and are about one-third as long as the arms. The arms are 47—48 in number. 
The division series are broad and massive, and their component elements have smooth 
distal edges. The brachials have overlapping, but not especially produced, distal 
edges. 

Description —The centrodorsal is large, low hemispherical, 9 or 10 mm. broad 
at the base. The dorsal pole is 4 mm. in diameter and is concave in the center. 

The cirri are XL-L, 23-26 (usually 24), 25 mm. in length. The basal segments 
are short, the fourth is about as long as broad, and the eighth, ninth, or tenth, which 
is the longest, is slightly longer than broad. From this point onward the segments 
decreese in length, and the outermost 10 or 11 are rather abruptly shorter than those 
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preceding, about twice as broad as long, with a highly polished surface and low, 
obscure, broad median dorsal tubercles which become better developed distally. 
The opposing spine is quite distinct. 

The IBr, are partially concealed by the centrodorsal. The IBr, (axillaries) are 
relatively long, almost triangular, with a sharp distal angle. The IIBr series are all 
4 (3+4), the IIIBr series are all 2, and the IVBr series are all 4 (8+4). The first 
segments following each axillary are closely united internally and are somewhat 
wedge-shaped, the outer side being the longer. 

The 47+ arms are about 100 mm. long. The second brachials are somewhat 
shorter and more nearly oblong than the first. The first syzygial pair (composed 
of brachials 3+4) and the next 3 or 4 brachials are also nearly oblong. The suc- 
ceeding brachials are rather sharply wedge-shaped, nearly twice as broad as long, 
and overlapping, becoming shorter and less obliquely wedge-shaped after about 
the thirtieth. 

Syzygies occur between brachials 3+4, again from between brachials 14+15 to 
between brachials 21+22, and distally at intervals of from 4 to 10, usually 4 or 5, 
muscular articulations. 

Py is slender, except just at the base, and is very long, reaching almost 25 mm. 
The pinnule on the IVBr series, when present, is somewhat shorter, and P, is shorter 
still, though more than 15 mm. in length. P, is longer on arms arising from a I1]Br 
series than it is on arms arising from a IVBr series. The pinnules following decrease 
in length to the third or fourth, which are not especially small. The succeeding 
pinnules gradually increase in length, and are also stouter, with larger segments, 
becoming more slender again when the brachials decrease in size. The second-third 
or -fifth segments of the pinnules borne by the fourth and 5 or 6 following brachials 
have spinous rounded distal processes, suggesting the condition which is carried to 
an extreme in Comanthina belli. These are much more distinct on some arms than 
on others. The lowest pinnules have a tolerably well marked comb which gradually 
decreases in size and disappears after the seventh or eighth brachial. The comb 
consists of 12-15 (usually 14) teeth. These are low and rounded, arising gradually 
and gradually becoming obsolete distally. 

The disk is from 30 to 35 mm. in diameter. The mouth is radial. All of the 
arms are grooved. 

As described by Carpenter the color of the type specimen, preserved in alcohol, 
is blackish brown, the skeleton somewhat redder, with a broad white stripe along the 
mediodorsal line which starts from the centrodorsal and extends outward on to the 
arms. When I examined this specimen it had faded still further, so that the ground 
color was grayish brown. 

Notes.—Consul Siemssen’s specimen from Fuchow closely resembles the type, 
but is slightly smaller and less robust. 

The centrodorsal is large, with a strongly concave dorsal pole 3 mm. in diameter. 

The cirri resemble in general those of Comanthus bennetti. They are 25 mm. 
long and are composed of 23-25 segments, of which the first 3 are very short, the 
fifth is about as long as broad, and the seventh-tenth are the longest, slightly longer, 
though scarcely so much as one-third longer, than broad. The following segments 
decrease very slowly in length until they become about as long as broad, or slightly 
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broader than long. But the terminal 9 or 10 are abruptly shorter than those pre- 
ceding, twice as broad as long, or even broader. These short distal segments, as in 
the type specimen, have a polished surface in contrast to those preceding, which have 
a dull surface, and they bear dorsally a low, rounded, and obscure hump which 
becomes more evident toward the end of the cirri. 

All of the IIBr series are 4 (3+4). Of the II]Br series 2 are 4 (8+4) and 18 
are 2. Of the IVBr series 6 are 4 (3 +4) and 2 are 2. The division series are rather 
broad, though not in lateral contact, and are well rounded dorsally. 

The 48 arms are about 110 mm. long. 

The disk is 30 mm. in diameter. The color in alcohol is a uniform deep yellow 
brown. 

Localities —Canton, China; Werner [P. H. Carpenter, 1882, 1888; A. H. Clark, 
1912, 1918] (1, H. M.). Pl. 59, figs. 167, 168. 

Fuchow, Province of Fokien, China; Consul G. Siemssen, April 4, 1906 [A. H. 
Clark, 1912] (1, H. M.). Pl. 60, fig. 170. 

Fuchow, China [A. H. Clark, 1912] (1, H. M.). 

History.—This species was originally described in 1882 from a specimen from 
Canton in the Hamburg Museum by Dr. P. H. Carpenter. In 1912 I recorded 2 
other specimens from Fuchow in the same museum. 


COMANTHERIA IMBRICATA (A. H. Clark) 
Plate 29, Figure 87; Plate 62, Figure 173 
{See also vol. 1, pt. 2, fig. 246 (arm), p. 199] 


Comaster imbricata A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 34, 1908, p. 306 (description; 35° 06’ 
N., 139° 42’ E., 50 fathoms); p. 506 (listed). 

Comanthus imbricata A. H. Cuarx, Zool. Anzeiger, vol. 34, Nos. 11-12, 1909, p. 366 (compared with 
C. briareus). 

Comanthus (Comanthus) rotalaria (part) A. H. Cuarn, Vidensk. Medd. fra den naturhist. Forening i 
Kgbenhavn, 1909, p. 145 (off the Goto Is.). 

Comantheria imbricata A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 22 (compared 
with C. weberi); Crinoids of the Indian Ocean, 1912, p. 91 (synonymy; southern Japan, and off 
the Goto Islands; but not the specimen from Futschau, which is C. grandicalyx); Proc. Biol. 
Soc. Washington, vol. 26, 1913, p. 178 (eastern Asia; probably Korean Straits); Journ. Wash- 
ington Acad. Sci., vol. 5, No. 6, 1915, p. 214 (southern Japanese species; range and its signifi- 
cance); Unstalked Crinoids of the Siboga Exped., 1918, p. 43 (in key; range). 

Comantheria grandicalyx GistiN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, 
p. 39 (Bock’s station 52; notes); figs. 30, 31, p. 44; Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 77 
(syzygies) ; fig. 65, p. 75 (syzygial faces). 

Comantheria grandicalyzx var. flagellipinna GisLiN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 
5, No. 6, 1922, p. 41 (Bock’s stations 51, 92; notes); p. 182 (Bock’s station 51A, but not 51); 
fig. 32, p. 44. 


Diagnostic features —The centrodorsal is large, thick discoidal, and bears a 
moderate number of fairly stout cirri with usually about 25 (22-30) segments which 
are mostly about 25 mm. (20-30 mm.) in length, and are about one-third of the arm 
length. The arms are 30-68 in number. The division series are narrow and strongly 
convex dorsally, and their component ossicles have everted and spinous distal edges. 
The brachials have strongly produced and spinous overlapping distal edges. 
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Description —The centrodorsal is rather large, thick discoidal, with the bare 
polar area flat, 5 mm.in diameter. The cirrus sockets are arranged in a marginal row 
with a more or less complete second row alternating with it. 

The cirri are XXV, 22-30 (usually about 25), from 20 to 30 mm. (mostly about 
25 mm.) in length, moderately stout and of uniform size throughout. The first seg- 
ment is about twice as broad as long, the fourth is about as long as broad, the fifth- 
eighth or -ninth are about as long as broad or slightly longer than broad, and the 
remainder are about one-third again as broad as long. The sixth and following seg- 
ments have the distal dorsal edge produced into a low serrate transverse ridge which — 
moves proximally on the succeeding segments, soon attaining a median position and 
appearing as a small spine in lateral view and a serrate crescentic or flattened ridge in 
end view. The opposing spine is a short transversely linear median ridge which is 
about as high as the ridge on the preceding segment and is straight or slightly concave 
in profile. The terminal claw is stout, moderately curved, about equal to the penul- 
timate segment in length. 

The ends of the basal rays are just visible as very small tubercles in the inter- 
radial angles of the calyx. 

The radials are just visible over the ends of the basal rays in the angles of the 
calyx. The IBr, are very short and bandlike, united in the proximal two-thirds but 
widely diverging distally. The IBr, (axillaries) are very broadly pentagonal or 
almost triangular, twice as broad as long, widely separated laterally. The IIBr 
series are 4 (3+ 4) (in the type specimen two of them are 2). The IIIBr series are 2 
(in the type specimen 2 of the 8 are 4 [3+4]). The first ossicles following each axil- 
lary are almost entirely united interiorly. The division series are strongly rounded 
dorsally and laterally and entirely free laterally. 

The arms are about 30 in number, 90 mm. long. The first 2 brachials are sub- 
equal, slightly wedge-shaped, twice as broad as long. The first syzygial pair (com- 
posed of brachials 3+4) is oblong, from half again to twice as broad as long. The 
next 2 or 3 brachials are approximately oblong, twice as broad as long, and those 
following become nearly or quite triangular, not quite so long as broad, and in the 
distal half of the arm wedge-shaped, twice as broad as long, and slightly longer 
terminally. The elements of the division series and all the brachials have strongly 
produced distal ends. 

Syzygies occur between brachials 3+4, again in the vicinity of the eleventh or 
twelfth brachial, and distally at intervals of usually 4 muscular articulations. 

The disk is 15 mm. in diameter and naked. The mouth is radial and marginal. 
The anal area is very large. The anal tube is central. 

Pp is about 16 mm. long, comparatively slender and but little enlarged basally. 
The terminal comb is short, with 6 or 7 moderately large rounded triangular teeth. 
Pp is similar, nearly as long, and only slightly less stout basally. P, is similar to Pp. 
P, and P; are very small and weak, only 5mm. long. P, and the following pinnules 
are about 7 mm. long, stouter than P; and bearing long gonads. The distal pinnules 
are slender, about 9mm. long. All the pinnules have the basal segments with rather 
prominent finely spinous distal ends, especially on the dorsal side. 

The color in alcohol is brownish yellow, the division series and arm bases with a 
broad dark lateral line, the cirri lighter with occasional dark bands. 
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Notes.—Suensson’s specimen from eastern Asia has 36 arms which are 125 mm. 
long. The IIBr series are all 4 (8+4). Of the IIIBr series, 8 are 2 and 2 are 4 (3 +4). 
The cirri are composed of 25-26 segments and are from 20 to 25 mm. long. 

Schénau’s specimen from off the Goto Islands is a young example just attaining 
the multibrachiate condition. There are 7 IIBr series present, all 4 (3+ 4), and there 
is one IIIBr series of 2. 

Doflein’s specimen from Aburatsubo is larger than the type, but otherwise re- 
sembles it in every particular. The dorsal pole of the thick discoidal centrodorsal 
is concave, 4mm. in diameter. The cirri are stout, with 29-31 segments, and are 35 
mm. long. The division series are narrow, strongly convex, and well separated. 
The IIBr series are all 4 (+4). The IIIBr series are all 2. The distal edges of the 
ossicles of the division series and of the brachials are strongly everted. The 33 arms 
are 150 mm. long. 

The specimen from Bock’s station 51A has the centrodorsal 12 mm. in diameter 
at the base, 9 mm. across the bare dorsal pole, and 3 mm. high. 

The cirri are LI, 28-33, form 27 to 35 mm. in length, and are arranged in 2 or 3 
rows. The first segment is twice as broad as long, the second-eleventh are about 
as long as broad, a little wider at the ends than in the middle, and the twelfth-four- 
teenth are somewhat longer than broad. ‘There is a transition segment at about the 
twentieth. The dorsal spines are weak, but rather distinct. The spines on the dis- 
tal segments are pointed. The terminal claw is curved, and is half again as long as 
the penultimate segment. 

The IBr, (axillary) is twice as broad as long, with the distal angle acute. The 
IIBr series are 4 (+4). The 20 IIIBr series are 2. The 24 IVBr series are 4 (8 +4). 
The IIBr, are almost entirely free interiorly. 

The 64 arms are from 140 to 190 mm. in length and are dimorphic. The width 
of the brachials 50 mm. from the base of the arms is 1.8 mm., and distally it is 0.6 mm. 
There are 19-23 brachials for each 10 mm., or 15-17 if the syzygial pairs are counted 
as units. The brachials are ‘“‘very swollen, thick, and coarse.” 

The second syzygy is from between brachials 22 + 23 to between brachials 24 + 25, 
and the third is from between brachials 28 +29 to between brachials 30+31. The 
distal intersyzygial interval is 4 (to 5) muscular articulations. 

Pp is from 30 to 33 mm. in length and is composed of 75-80 segments. It has a 
very indistinct comb of about 12 teeth which is partly hidden by perisome. The tip 
of the pinnule is smooth. The pinnule on the IVBr series is similar to Pp and, like 
it, has a comb composed of 12 teeth. PP, is about 23 mm. long and has a comb com- 
posed of 18 teeth which are more strongly developed than those of the combs of the 
pinnules preceding. P, is 16 mm. long, with about 40 segments. Its comb is com- 
posed of 6 teeth. The tip of the pinnule is smooth. P; is shorter; its comb is. 
composed of some few small teeth. P, is 6 mm. long, with about 25 segments, and 
bears no comb. The genital pinnules are 12 mm. long. The distal pinnules are 14 
mm. long, with about 30 segments, which are half again as long as broad. The dorsal 
hooks are indistinct. 

The disk is 38 mm. in diameter. The color as preserved is reddish yellow. 
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In one of the 2 specimens from Bock’s station 52 the centrodorsal is 10 mm. in 
diameter at the base. The free dorsal pole is very concave, 6 mm. in diameter. The 
cirri are arranged in about 3 closely crowded rows. 

The cirri are about LX XV, 30-31, from 29 to 34 mm. long. The dorsal cirri 
are smaller and shorter, being 25 mm. in length and composed of 26 segments. The 
first 5 cirrus segments range from broader than long to about as long as broad. The 
sixth-eleventh or -fourteenth are a little longer than broad. The following segments 
decrease in length, and are from one-third again to twice as broad as long. From the 
twentieth or twenty-fifth segment onward there is a very weak and indistinct dorsal 
spine. The opposing spine is a little stronger than the spines on the preceding seg- 
ments. The terminal claw is rather stout and is somewhat longer than the pen- 
ultimate segment. 

The IBr, are almost concealed by the centrodorsal. The IBr, (axillaries) are 
low pentagonal, three times as broad as long, with the distal margins concave. The 
IIBr series are 4 (3+4). The IIIBr series are2. The IVBr series are 4 (3+4). The 
JIBr; are interiorly united basally. Both elements of the IIIBr series, and sometimes 
also the first 2 brachials, are interiorly united. There is a weak synarthrial tubercle 
on the articulation between the elements of the II]Br series. The division series are 
smooth, broad, and tolerably flat. The disk only appears slightly between the inner 
sides of the IIBr series. 

The 58 arms are 120 mm. long. The brachials are very short, from three to 
four times as broad as long. The width of the arms in the middle is 2.2mm. There 
are 16 brachials for each 10 mm., or 13 if the syzygial pairs are counted as units. All 
of the arms are grooved. 

Syzygies occur (as an example) between brachials 3+ 4, 16+17, and 22+28, and 
distally at intervals of 4 muscular articulations. 

Py is 30 mm. long and is composed of about 60 segments. Its comb is composed 
of about 20 rather thin and low teeth which rise to a height equal to about half the 
width of the segments. The teeth extend from the thirty-seventh to the fifty-eighth 
segment, the terminal segments being without them. The pinnule on the IVBr 
series, or P,, is from 22 to 28 mm. long and carries a comb of about 20 teeth. Pz is 
about 15 mm. long and has a comb with about 15 teeth. P; is 11 mm. long, and its 
comb has only 6 teeth. If the pinnule on the IVBr series is lacking, there are only 
4 pinnules (Pp to P;) with teeth. P, is 9.5 mm. long. The genital pinnules are 14 
mm. long. The distal pinnules are 11 mm. long with 25 segments, of which the last 
3 are provided with small dorsal hooks. The proximal pinnules have the first 5-12 
segments provided with small prominences and are partly webbed with perisome. 
On about 10 of the posterior arms, from 25 to 30 pairs of pinnules are without 
ambulacral furrows. 

The disk is 40 mm. in diameter. There are no calcareous granules or papillae. 
The mouth is marginal and the anal funnel central, 14 mm. high, and sharply set off 
from the anal interradius. 

The color is brown, with a somewhat lighter median line on the dorsal surface 
of the arms. 

In the second specimen from Bock’s station 52 the dorsal pole of the centro- 
dorsal is slightly concave, 9 mm. in diameter. 
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The cirri are about LX X, 27-30, from 25 to 30 mm. long. 

The 10 IIBr series are 4 (+4). The 20 IIIBr series are 2. The 26 IVBr series 
are 4 (3+4). The 2 VBr series are 2. 

The 68 arms are 130 mm. or shorter and resemble those of the other specimen. 
All of the arms are grooved. 

Pp is more than 35 mm. long and is composed of more than 80 segments. Teeth 
are developed from the fortieth or fifty-fifth to the seventy-fifth segments, they 
being best developed at about the sixtieth segment. The succeeding pinnules to P; 
decrease in length, but all are provided with combs. 

The disk is 42 mm. in diameter, and the anal funnel is 17 mm. high. 

In one of the specimens from Bock’s station 62 the centrodorsal is 11 mm. in 
diameter, the free dorsal pole being 7 mm. in diameter. 

The cirri are about L, 27-32, from 24 to 29mm. long. A transition segment occurs 
somewhere between the thirteenth and the eighteenth. 

The IIBr series are 4 (+4). The IiIBr series are 2. One of the IVBr series is 2, 
all the rest being 4 (3+4). The single VBr series is 2. 

The 68 arms are from 90 to 110 mm. long. There are 19 brachials for each 10 mm. 
of arm length. 

Py is 32 mm. long, with about 65 segments. Its comb is composed of 10-17 
indistinct teeth. The pinnule on the IVBr series is 28 mm. long, with about 55 
segments, of which 12 bear small teeth. P, is 12 mm. long, with 31 segments, of which 
8 bear teeth. P; is 8 mm. long, with 25 segments, of which 5 bear teeth. P, is 6 mm. 
long and carries no comb. The genital pmnules are 8.5 mm. long, with about 20 
segments. The distal pinnules are 11 mm. long, with about 25 segments. 

The disk is 33 mm. in diameter. The mouth is adradial and marginal. The anal 
tube is somewhat swollen, but is well differentiated from the disk; it is 12 mm. high. 

The color as preserved is brown orange to gray brown. 

Remarks —The 5 specimens from the Bonin Islands referred to Comantheria 
grandicalyx by Gislén seem really to represent this species. 

Gislén mentions “very weak and indistinct”? and ‘‘weak but distinct” dorsal 
spines. These are characteristic of C. imbricata, but in C. grandicalyx the cirri bear 
merely low rounded and obscure dorsal humps, much as is the case in Comanthus 
bennetti. 

The only mention he makes of the distal ends of the brachials is in connection 
with the specimen from Bock’s station 51 in which they are ‘‘very swollen, thick, and 
coarse.’’ This would apply perfectly well to C. imbricata, but would scarcely apply to 
C. grandicalyz, in which the brachials are almost smooth, with the distal ends only 
slightly produced. 

It is quite evident that Gislén was led astray by my key to the species of Coman- 
theria in the Siboga report. In this key the chief emphasis was placed on the assump- 
tion that the leading feature of C. grandicalyz is the possession of broad division series 
which are nearly or quite in lateral apposition and of which the component ossicles 
have smooth distal ends, while in C. imbricata the division series are narrow and 
strongly convex dorsally and the component ossicles have everted and spinous distal 
ends. 
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In this genus, as is shown by a study of a long series of specimens of C. briareus, 
the division series are ordinarily narrow and strongly rounded in the young, but 
broaden with age, so that in highly developed specimens they are usually very broad, 
sometimes almost in lateral contact, and are only moderately convex dorsally. 

It is only fair to Gislén to say that I made exactly the same mistake in my mono- 
eraph on the crinoids of the Indian Ocean. The locality Futschau given under C. 
imbricata is based upon 2 specimens of C. grandicalyx. 

The specimens from Bock’s stations 51 and 62 Gislén differentiated as C. grandi- 
calyx var. flagellipinna, saying that they are distinguished from typical grandicalyx 
by the nearly smooth Pp, by the very short brachials, by a more slender habitus, 
and by the trifling size of the disk when compared with the length of the arms. 

The apparent smoothness of Pp is undoubtedly due to the fact that these speci- 
mens were originally preserved in formalin. The length of the brachials is not 
especially significant in this group, and the relative size of the disk is very variable. 

Localities —Eastern Asia (probably the Korean Straits); Captain Suensson, 
April 19, 1911 [A. H. Clark, 1913] (1, C.M.). 

Off the Goto Islands, near Nagasaki (lat. 33° 08’ N., long. 129° 20’ E.); 65 
meters; Schénau, March 14, 1890 [A. H. Clark, 1909] (1, C. M.). Pl. 29, fig. 87. 

Sagami Bay (lat. 35° 06’ N., long. 139° 42’ E.); 91 meters; Alan Owston, April 
24, 1902; original No. 7216 [A. H. Clark, 1908] (1, U.S.N.M., 22697). Pl. 62, fig. 173. 

Aburatsubo; Prof. Franz Doflein, 1904; original No. 294 (1, Munich Mus.). 

Dr. Sixten Bock’s expedition to Japan station 51A; Bonin Islands; in the Channel; 
64 meters; August 3, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s expedition to Japan station 52; Bonin Islands; Taki-no-ura 
Channel; 55-73 meters; August 3-4, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s expedition to Japan station 62; Bonin Islands; in the channel 
between Chichijima and Anojima; 20 meters; August 1914 [Gislén, 1922]. 

Geographical range—Southern Japan from the Korean Straits to Sagami Bay, 
and the Bonin Islands. 

Bathymetrical range. 
records is 61 meters. 

History—This species was originally described in 1908 from a single specimen 
collected in Sagami Bay by Mr. Alan Owston in his yacht, the Golden Hind. 

In 1909 in a paper on the crinoids in the Zoological Museum at Copenhagen I 
recorded a specimen of Comanthus parvicirra (‘‘rotalaria’’) from off the Goto Islands. 
But I soon found that this was in reality a young individual of Comantheria imbricata, 
and in my monograph on the crinoids of the Indian Ocean published in 1912 I men- 
tioned among the localities given for C. imbricata ‘off the Goto Islands,” though I 
gave no indication of the source of this record. Among the localities I also gave 
Futschau (Fuchow). The specimens on which this was based were 2 in the Hamburg 
Museum which really represent C. grandicalyz. 

In 1913 in a paper on the unstalked crinoids of eastern Asia I gave as a locality 
for this species ‘“‘Eastern Asia (probably Korean Straits).’’ No indication for the 
basis of this record was given, but the specimen bearing this locality is one in the 
Copenhagen Museum collected by Captain Suensson. 





Sublittoral; from 20 to 91 meters. The average of 5 
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In 1922 Dr. Torsten Gislén recorded this species (as Comantheria grandicalyx 
and as C. grandicalyx var. flagellipinna) from 3 of Dr. Sixten Bock’s stations in the 
Bonin Islands. 

COMANTHERIA DELICATA (A. H. Clark) 
Plate 62, Figures 174, 175 


Phanogenia delicata A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 36, 1909, p. 393 (description; Alba- 
tross station 5153). 

Comaster delicata A. H. Cuark, Proc. U. S. Nat. Mus., vol. 41, 1911, p. 171 (nearly related to C. 
taviana) ; Crinoids of the Indian Ocean, 1912, p. 87 (synonymy; locality); Unstalked Crinoids of 
the Siboga Exped., 1918, p. 37 (in key; range); p. 42 (references; station 282); p. 275 (listed); 
pl. 14, fig. 18—Gis.6in, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 36 
(compared with C. d. var. grandis). 

Comaster delicata var. grandis GisLiN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, 
p. 32 (Bock’s stations 45, 51, 59, 60; descriptions and comparisons) ; figs. 26-29, p. 44; pl. 1, fig. 4. 

Comaster delicata grandis GisLiN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, 
p. 41 (details of arms); p. 44 (reversion); p. 77 (syzygies); figs. 139, 140, p. 95 (pinnule 
articulations). 

Diagnostic features —The centrodorsal is large and discoidal and bears a moderate 
number of fairly stout cirri which are about one-third as long as the arms, from 20 
to 25 mm. in length, and are composed of 24-25 segments. The opposing spine, as in 
imbricata, is transverely elongated. The longest cirrus segments are from one- 
third to one-half again as long as broad, while in imbricata they are about as long as 
broad or very slightly longer than broad. The arms are 30-47 in number. The 
elements of the division series have everted and prominent finely spinous distal ends 
and the brachials have strongly produced and overlapping finely spinous distal edges. 
Combs occur at intervals to about the thirtieth pinnule. The color is commonly 
(though not always) white with purple, yellow, or brown markings. The cirri are 
always conspicuously marked with narrow bands of a darker color, such crossbands 
occurring occasionally also in imbricata. 

Description —The centrodorsal is large, discoidal, with a broad flat polar area 
5 mm. in diameter. The cirrus sockets are arranged in a single slightly irregular 
marginal row. 

The cirri are XIII-XIX, 24-25, moderately stout, from 20 to 25 mm. long. 
The first segment is about twice as broad as long, and those following gradually 
increase in length to the fourth or fifth, which is as long as broad, and the 3 or 4 
succeeding, which are from one-third to one-half again as long as broad. The fol- 
lowing segments decrease in length, the terminal 14 or 15 being about twice as broad 
as long. The second and following segments have the dista, dorsal edge slightly 
prominent. After the seventh or eighth, which is a well-marked transition segment, 
the distal dorsal edge becomes strongly produced and finely serrate, this production 
very gradually narrowing distally and at the same time gradually becoming crescentic 
and gaining in height. The antepenultimate segment bears a subterminal transverse 
ridge which bends distally on either side as it decreases in height. The opposing 
spine is small, median, erect, transversely elongate, not reaching one-fourth the lateral 
width of the penultimate segment in height. The terminal claw is longer than the 
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penultimate segment, moderately stout, evenly tapering, and moderately and evenly 
curved. 

The ends of the basal rays are visible as small tubercles in the interradial angles 
of the calyx bridging over the narrow clefts between the centrodorsal and the radials. 

The radials are only very slightly visible in the interradial angles over the ends 
of the basal rays. The IBr, are almost entirely, or quite, concealed, very short, 
and almost entirely united laterally. The IBr, (axillaries) are broadly pentagonal, 
twice as broad as long, with the anterior angle rather produced and the lateral edges 
free. The II Br series are 4 (3+4), well separated laterally; the I1Br, are united 
in their proximal two-thirds, but separated by a broad U-shaped gap distally. The 
IIBr series are 2, very rarely 4 (3+4). 

Arms 30-31, slender, from 70 to 80 mm. long. The first 2 brachials are approxi- 
mately equal, slightly wedge-shaped, about twice as broad as the median length; 
the first are almost entirely united interiorly. The first syzygial pair (composed of 
brachials 3+4) is from half again to twice as broad as long, oblong in shape. The 
next 3 brachials are oblong, about twice as broad as long, and those following become 
wedge-shaped, almost triangular, half again as broad as long, after the proximal 
third of the arm becoming gradually less obliquely wedge-shaped, though remaining 
of about the same relative length, and in the terminal portion of the arm becoming 
wedge-shaped and as long as or longer than broad. The elements of the division 
series have everted and prominent finely spinous distal ends, and the brachials have 
strongly produced and overlapping finely spinous distal ends. 

Syzygies occur between brachials 3+ 4, 11+ 12, or 12+18, and distally at intervals 
of 4 muscular articulations. 

The disk is 13 mm. in diameter. The mouth is marginal and radial. There are 
a few scattered calcareous granules about the central anal tube. 

Pp is 15 mm. long, slender, and composed of 40 segments, all of which are approxi- 
mately as long as broad. The terminal comb arises suddenly and is made up of 7 
teeth which are triangular, longer than broad, rather longer than the width of the 
segments which bear them, rather strongly mcurved, and basally in apposition. 
P, is similar, slightly less stout basally, equal in length or slightly longer. P, is small 
and weak, 6 mm. long. P3 is similar, composed of 20 segments and 5 mm. long. 
P, is 6 or 7 mm. long, considerably stouter than the 2 preceding pinnules, with the 
distal ends of the segments strongly produced and bearing a gonad. The following 
pinnules are slightly stouter, with larger gonads, and slowly increase in length. The 
distal pinnules are very slender, about 9 mm. long, and are composed of about 20 
segments, of which the first 2 are short and the following increase in length to about 
twice as long as broad, then decrease again in the terminal portion. 

The color in alcohol is white, the arms beyond the basal portion with broad 
broken lateral lines and dorsal bands of violet; the cirri are white with occasional 
bands of light violet. 

Notes.—The specimen from Siboga station 282 has 20 arms 65 mm. long, and 
the cirri XIII, 14, 8 mm. long. In the cirri the fifth or sixth, usually the former, is a 
transition segment. 


~ 
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In 1 of the 3 specimens from Bock’s station 45 as described by Gislén the dorsal 
pole of the centrodorsal is 4 mm. in diameter. The cirri are arranged in 2 rows. 

The cirri are X XVII, 23-27, from 25 to 30 mm. in length. The longer ventral 
cirri have 25-27 segments, and the shorter dorsal have 23-25 segments. 

The radials are visible in the angles of the calyx. The IBr, are four times as 
broad as long, and are in contact in the proximal half but free in the distal half. 
The IBr, (axillaries) are low pentagonal, half again as broad as long. The 2 elements 
of the IBr series are united by synarthry. The IIBr series (9 present) are 4 (3+4). 
The IIIBr series (13 present) are 2. The IVBr series (3 present) are 4(?). The 
I1Br, are almost wholly united interiorly. There is a synarthrial tubercle on the 
I1Br series and another on the IIIBr series. 

The arms are 35+ (probably originally 39) in number, 125 mm. long. The 
width of the arm proximally is 2.2 mm. and in the middle 1.7 mm. The arm bases 
in this and the following specimen are smoother than in the specimen from station 
oie 

Pp is 16 mm. long with about 40 segments, of which the terminal 7 bear teeth. 
The pinnule on the IVBr series is 15 mm. long with about 38 segments, of which 
the last 7 bear teeth. P, is 5 mm. long with about 25 segments, of which the last 
6 bear teeth. P». is 3 mm. long with 18 segments. The pinnules following become 
longer. The distal pinnules are 7 mm. long with 18 segments. Combs occur at 
intervals to at least the twenty-fifth pinnule. 

The disk is 18 mm. in diameter. The anal interradius is large and swollen and 
bears calcareous papillae. The color as preserved is grayish yellow. 

In another specimen from Bock’s station 45 the cirri are XX, 19-27, from 12 
to 25 mm. long. The long ventral cirri have 26-27 segments, and the short dorsal 
have 19-20 segments. The IIBr series are 4 (3+ 4) (9 present). The IJIBr and IVBr 
series are 2, and there is present also a single VBr 2 series. The 47 arms are 105 
mm. long. Pp is from 11 to 13 mm. long with 24-37 segments, of which the terminal 
6 or 7 bear teeth. P, is from 5 to 9 mm. long with 20-35 segments. P, and P; are 
very short, from 4 to 6 mm. long. The distal pinnules are 6 mm. long with 16-18 
segments. Combs occur at intervals to the twenty-fifth or thirtieth pinnule. The 
disk is 14 mm. in diameter. The anal interradius bears coarse and large calcareous 
plates. 

In this specimen the division series beyond the IIIBr series are developed 
externally in reference to the [1 Br series, the inner face of the axillaries bearing an 
undivided arm. The arm branching, therefore, resembles superficially that of 
Comatella and not that of the species of Comaster, in which division series and 
undivided arms alternate in relative position on successive axillaries. 

In the third specimen from Bock’s station 45 the centrodorsal is finely pitted; 
it is 2.5 mm. in diameter, with the free dorsal pole 1.5 mm. in diameter. The cirri 
are XVII, 15-20, from 10 to 19 mm. long. The sixth-eighth cirrus segments are 
the longest, half again as long as broad. The ninth is a transition segment. The 
opposing spine reaches from one-fourth to one-third the width of the penultimate 
segment in height. 
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The IBr, are four times as broad as long and are laterally free. There is a weak 
synarthrial tubercle on the articulation between the elements of the IBr series. The 
IIBr series are 4 (3 +4). 

The 13 arms are 65 mm. in length. The distal intersyzygial interval is 3 or 4 
muscular articulations. 

P, has 25 segments, of which the last 6 or 7 bear teeth. P, is from 5.5 to 9 mm. 
long and bears a comb with 5 teeth. P, and P, are 4.5 mm. long and bear a comb with 
4 teeth. The first 5 pinnules have small spiny dorsal processes on the second-fifth 
segments. Combs occur at intervals as far as the fifteenth pinnule. 

The disk is 9 mm. in diameter. The anal interradius has large calcareous 
papillae. The mouth is marginal. The color in alcohol is white. 

In the specimen from Bock’s station 51 the centrodorsal is thick discoidal, 10 
mm. in diameter; the free dorsal pole is flat with somewhat raised margins, 5 mm. in 
diameter. The cirrus sockets are arranged in from 2 to 3 rows. 

The cirri are XLII, 27-32, from 35 to 40 mm. in length. The shorter dorsal 
cirri have 27-28 segments and the longer ventral 30-32. The first 2 segments are 
broader than long, the third and fourth are about as long as broad, and the fifth- 
ninth are from somewhat longer than broad to half again as long as broad. The 
eleventh segment is again about as long as broad, and from about the fifteenth seg- 
ment onward the segments are about twice as broad as long. Dorsal spines, which 
are very small, in height equaling only about one-sixth the width of the segments, 
are developed from the eleventh segment onward. The opposing spine is very 
small, about as long as the preceding dorsal spines. The terminal claw is one- 
quarter again as long as the preceding segment. 

The IBr, are almost completely hidden by the centrodorsal. The IBr, are 
pentagonal, twice as broad as long, with the distal borders weakly concave. The 
IIBr series are 4 (3+4). The IIIBr series are 2 in 8 cases out of 138. The IVBr 
series are 4 in all 13 cases. The dorsal perisome is visible in the narrow interspaces 
between the IIBr series and the IBr axillary. There is a distinct synarthrial tubercle 
on the articulation between the first 2 elements of the I]Br series. The IIBr, are 
completely united interiorly. From the I1Br, onward the distal edges of the ossicles 
are everted and provided with small spines. 

The 46 arms are 130 mm. long. At the base the arms are from 3 to 3.5 mm. in 
width, and in the middle 2 mm. The first 7 brachials are oblong, those following 
having oblique ends and being from two to three times as broad as long. There are 
13 or 14 brachials for each 10 mm., or 11 if the syzygial pairs are counted as units. 

Syzygies occur between brachials 3+4, 12+13, and 17+18, and distally at 
intervals of 4 or 5 muscular articulations. 

Pp is from 14 to 17 mm. in length with about 40 segments, of which 6-8 bear 
teeth. The pinnule on the IVBr series is 10 mm. long with 32 segments, of which 
5-6 bear teeth. P, and P, are of decreasing size. P; is 5 mm. long with about 20 
segments, its comb consisting of 5 teeth. The small size of P; is not always so 
pronounced, but P, or P; are most often the shortest. Combs occur, most often 
on alternate pinnules, to the twentieth or twenty-fifth pinnule, and occasionally 
even to the thirtieth pinnule. The basal segments of the pinnules are distally some- 
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what everted and bordered with spines. The genital pinnules are 7 mm. long. ‘The 
distal pinnules are 9 mm. long, with 20-25 segments; there are dorsal hooks on the 
last 9-12 segments. In the posterior arms the pinnules beyond that on the IVBr 
series are swollen with genital products. 

The disk is 25 mm. in diameter, smooth, without calcareous granules or papillae. 
The anal funnel is central, short, and verruciform, 4 mm. high. 

The color in alcohol is yellow brown, the cirri whitish with brown transverse 
bands. 

In the specimen from Bock’s station 59 the cirri are XXIV, 11-15, the longest 
10 mm. in length. The third segment is half again as long as broad. The fourth 
and fifth segments are twice as long as broad. ‘The sixth or seventh is a transition 
segment. The dorsal spines are very indistinct. 'The opposing spine is one-quarter 
the width of the segment which bears it. 

The radials are almost entirely concealed by the centrodorsal. The IBr, are 
three times as broad as long, almost wholly free laterally. The IBr, (axillaries) are 
twice as broad as long, their lateral edges making an obtuse angle with those of the 
IBr;. The IIBr series are 4 (3+4), the IJBr, being united interiorly. The single 
internal IIIBr series is 4. 

The 21 arms are 55 mm. long. The distal brachials are half again as long as 
broad, narrow, almost smooth, though overlapping distally. 

The arrangement of the syzygies is as in the succeeding specimen. 

Pp has about 30 segments, of which the terminal 7-8 bear teeth. P, is 7 mm. or 
less in length with about 30 segments, of which the last 7 bear teeth. P, is 4 mm. 
long with 21 segments, of which the last 7 bear teeth. P3 is 3.7 mm. long with 18 
segments and a comb of 5 teeth. P, is 4.5 mm. long with 21 segments and a comb 
of 6 teeth. There are spiny processes on the proximal pinnule segments. Combs 
with 5-6 teeth occur at intervals at least to the thirteenth pinnule. The distal 
pinnules are 5.5 mm. long with 16-17 segments, of which the last 2 bear dorsal hooks. 

The disk is 7.5 mm. in diameter and papillose. The mouth is marginal and the 
anus central. 

In the specimen from Bock’s station 60 the centrodorsal is 4 mm. in diameter, 
with the free dorsal pole 1.5 mm. in diameter. 

The cirri are XXII, 20-30, from 13 to 26 mm. in length, arranged in 2 rows on the 
centrodorsal. The shorter dorsal cirri have 20-21 segments, and the longer ventral 
26-30. The fourth segment is a little longer than broad, the fifth-seventh or -eighth 
are half again as long as broad, and those succeeding become shorter again. From the 
seventh or eighth onward the segments have a polished surface and dorsally transverse 
crests with small spines. The opposing spine reaches in height one-quarter the width 
of the segment that bears it. 

The radials are visible in the interradial angles. The IBr,; are three times as 
broad as long and are laterally free. The IBr (axillaries) are pentagonal, twice as 
broad as long; their lateral margins ferm an obtuse angle with those of the IBr. 
The IIBr series are 4 (3+4). The II1Br series, present in 4 cases, are 2. The distal 
borders of the IBr axillary bear small spines, as does the following ossicle, but for 
the rest the arm bases are rather smooth. 
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The 20 arms are 90 mm. long, the brachials being 1.2 mm. broad. There are 
14 brachials for each 10 mm., or 11 if the syzygial pairs are counted as units. 

The arrangement of the syzygies is as in the specimen from Bock’s station 51. 

Pp is 10 mm. long with 35 segments, of which the terminal 8 bear teeth. P, is 
9.5 mm. long with 31 segments, of which the terminal 6 bear teeth. P2, P3;, and P, are 
of decreasing length, from 4 to 3.5 mm. long, composed of 15-20 segments, of which 
the last 5 bear teeth. Short combs occur at intervals to the twenty-fifth pinnules, 
these intervals becoming very large after the fifteenth pimnule. The distal pinnules 
are 6.5 mm. long with 17 segments. 

The disk is 11 mm. in diameter and is finely papillose. The anal tube is central. 

The color is yellowish red. 

Gislén has given the distribution of the combs on the pinnules on selected arms 
in his specimens in detail. On an arm arising from a II] Br axillary in the specimen 
from Bock’s station 51 combs occur on the following pinnules: First to sixth, eighth, 
tenth, eleventh, fifteenth, seventeenth (the eighteenth and nineteenth pinnules are 
lacking), twenty-first, twenty-third, twenty-fifth, and twenty-seventh. On the inner 
side of the same arm they are found on the following pinnules: First to sixth, eighth, 
tenth, twelfth, fourteenth, sixteenth, seventeenth, nineteenth, and thence usually at 
longer intervals. 

On an arm arising from a IIIBr axillary on the first specimen from Bock’s station 
45 combs occur on the following pinnules: First to fifth, seventh, ninth, eleventh, 
thirteenth, fifteenth, seventeenth, eighteenth, twentieth, twenty-second, and twenty- 
fourth. 

On an arm arising from a IIIBr axillary in the second specimen from Bock’s 
station 45 combs are found on the following pinnules: First to fourth, sixth (the eighth 
pinnule is broken), tenth, twelfth, thirteenth, nineteenth, twenty-first (the twentieth 
to the thirtieth pinnules are broken), and thirty-first. 

On an arm arising from a I]Br axillary in the specimen from Bock’s station 
60 combs occur on the following pinnules: First to fifth, seventh, ninth, fourteenth, 
and twentieth. 

On an arm arising from a IIBr axillary in the specimen from Bock’s station 59 
combs are found on the following pinnules: First; the second and third are usually 
very small and sometimes without a comb; fourth, sixth (the seventh to eleventh 
pinnules are broken), fourteenth. On other arms in this specimen not more than 
from 6 to 8 pinnules on each side of the arm bear combs. 

Localities —Siboga station 282; anchorage between Nusa Besi and the north- 
eastern point of Timor (lat. 8° 25’ 12’’ S., long. 127° 18’ 24’ E.); 27-54 meters; sand, 
coral, and lithothamnion; January 15-17, 1900 [A. H. Clark, 1918] (1, Amsterdam 
Mus.). Pl. 62, fig. 175. 

Albatross station 5153; Tawi Tawi group, Jolo (Sulu) Archipelago; Tocanhi 
Point bearing S. 27° E., 2.1 miles distant (lat. 5° 18’ 10’” N., long. 120° 02’ 55’’ E.); 
89 meters; coral sand and shells; February 19, 1908 [A. H. Clark, 1909, 1912, 1918] 
(2, U.S.N.M., 25463, 34975). PI. 62, fig. 174. 

Dr. Sixten Bock’s expedition to Japan station 45; Bonin Islands, east of Chichi- 
jima; 164 meters; July 31, 1914 [Gislén, 1922] (1, U.S.N.M., E. 1117). 
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Dr. Sixten Bock’s expedition to Japan station 51; Bonin Islands, in the channel; 
73 meters; August 3, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s expedition to Japan station 59; Bonin Islands, eastnortheast 
of Anojima; 183 meters; August 15, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s expedition to Japan station 60; Bonin Islands, eastsoutheast 
of the channel; 152 meters; August 16, 1914 [Gislén, 1922]. 

Geographical range.—The Lesser Sunda, Phillipine and Bonin Islands. 

Bathymetrical range——From 54 (?27) to 89 meters. It probably extends into 
deeper water. The depths given for Bock’s stations represent not the actual depth, 
but the amount of line out. 

Parasite —Gislén found in the pinnules and arms of specimens from the Bonin 
Islands a new entoparasitic myzostomid which he compared to Protomyzostomum. 

History.—This species was originally described in 1909 from 2 specimens collected 
by the Albatross in the Philippines. In 1918 another specimen was recorded which 
had been collected by the Siboga at Timor. 

In 1922 Dr. Torsten Gislén recorded 6 specimens which had been collected by 
Dr. Sixten Bock in the Bonin Islands in 1914. Gislén suggested the varietal name 
grandis for the specimens from the Bonin Islands, as they are larger than the type 
with more numerous cirri and cirrus segments and an abundance of IVBr series. 
It is doubtful whether such a difference between individuals from the Bonin Islands 
and the Philippines actually exists, for it is among the Philippines and adjacent 
islands that the comasterids locally réach their largest size and greatest development, 
and it is scarcely to be supposed that this species would furnish an exception. 


Genus COMANTHUS A. H. Clark 


Comatula (part) Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 533. 

Comaster (part) L. Acassiz, Mém. soc. de sci. nat. Neuchatel, vol. 1, 1835, 1836, p. 193 (genotype 
Comatula multiradiata Lamarck which includes a specimen of Comanthus bennetti; by sub- 
sequent authors largely used with the genotype Comatula multiradiata Goldfuss, 1832=Coman- 
thus bennetti; used by A. H. Clark, 1908, with the genotype Asterias multiradiata Linné 1758, 
but this corrected in 1909). 

Alecto (part) J. Miitter, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 187. 

Comatula (Actinometra) (part) J. Miitumr, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 256. 

Comatula (Alecto) (part) J. Miitter, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 261. 

Actinometra (part) Dusarpin and Hup#, Hist nat. des zoophytes, Echinodérmes, 1862, p. 210, and 
following authors. 

Actinometra (Comatula) (part) P. H. Carpenter Journ. Anat. and Physiol., vol 10, 1876, pp. 574, 582. 

Aetinometra P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 204. 

Antedon (part) Brix, Proc. Zool. Soc. London, 1882, p. 533; Ann. and Mag. Nat. Hist., ser. 5, 
vol. 10, 1882, p. 225; Marine Invest. in South Africa, vol. 4, part 4, 1905, p. 139. 

Goldfussia Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, No. 40, April, 1891, p. 387 (genotype 
Comatula multiradiata Goldfuss).—Batuer, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 
464 (preoccupied).—Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 8, No. 44, August, 1891, 
p. 180.—A. H. Crarx, Crinoids of the Indian Ocean, 1912, p. 89 (history). 

Actrinometra (part) Harritaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 97. 

Phanogenia (part) A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 124. 

Comanthus A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 220 (used as a generic name 
for 2 new species, C. intricata and C. decameros); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, 
p. 203 (diagnosis; genotype Alecto parvicirra J. Miiller, 1841); Zool. Anzeiger, vol. 34, No. 
11-12, 1209, p. 28% (tropical gonus cecurring in southwestern Australia); Proc. U. 8. Nat. 
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Mus., vol. 36, 1909, p. 506 (synonymy; genotype; distribution); Proc. Biol. Soc. Washington, 
vol. 22, 1909, p. 175 (1eferred to the Comasterinae); Vidensk. Medd. fra den naturhist. Forening 
i Kgbenhayn, 1909, p. 141 (revised and divided into 3 subgenera, Comantheria, Comanthina, 
and Comanthus); p. 142 (genotype Comanthus intricata A. H. Clark= Actinometra valida P. H. 
Carpenter); Proc. U. S. Nat. Mus., vol. 40, 1911, p. 652 (no infrabasals in the young); Amer. 
Journ. Sci., ser. 4, vol. 32, 1911, p. 129 (characteristic of the Japanese fauna; significance) ; 
Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 730 (in key); p. 732 (in key); p. 733 (key to 
the subgenera; key to the species in the subgenus Comanthus); p. 747 (equivalent in Car- 
penter’s classification); pp. 751, 754 (original reference); Zool. Anzeiger, vol. 39, No. 11-12, 
1912, p. 421 (habit compared with that of Neometra sibogae); Crinoids of the Indian Ocean, 
1912, p. 11 (western limit of the large highly multibrachiate species is Ceylon); p. 17 (rignifi- 
cance of the conditions in this genus in southern Japan); pp. 55, 56 (in keys); p. 89 (synonymy; 
genotype); Die Crinoiden der Antarktis, 1915, p. 163 (geographical range); American Nat- 
uralist, vol. 49, 1915, p. 525 (bathymetrical range); p. 5389 (asymmetrical disk); p. 540 (1 or 
more rays dwarfed); Unstalked Crinoids of the Siboga Exped., 1918, p. 34 (in key; range); 
p. 48 (key to the ineluded subgenera and species) —H. L. Crank, The Echinoderm Fauna of 
Torres Strait, 1921, p. 16 (rejection of the included subgenera); p. 16, footnote 1 (discussion 
of gender).—Guistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 53 
(pinnule combs); Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 35 (brachial homologies); p. 51 
(obliquity of brachials); p. 117 (relation to fossils). 
Comanthus (Comanthus) A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 37, 1909, p. 29. 


Diagnosis —A genus of Comasterinae in which the elements of the [Br series and 
the first 2 ossicles following each axillary are united by synarthry; most of the axillaries 
bear either 2 division series or 2 undivided arms; the I1Br, IIIBr, and subsequent 
division series (if present) are either all 4 (3+4), or 4 (+4) and 2 in varying propor- 
tions, with no regularity whatever in the occurrence of division series of 2 elements. 

Geographical range-—From Hong Kong, Amoy, southern Japan, the Philippine, 
Bonin, Pelew, Caroline, Gilbert, and Samoan Islands, Tonga, Fiji, New Caledonia, 
New Zealand, Australia, and Tasmania, westward to Baluchistan, the Seychelles, 
Madagascar, and southern Africa as far as the vicinity of Cape Town. 

Bathymetrical range—From the shore line down to 256 (7548) meters. Of the 
12 included species, 10 are found between the shore line and 50 meters; 6 occur between 
50 and 100 meters; 5 are found between 100 and 150 meters; 4 live between 150 and 
200 meters; 2 are found between 200 and 300 meters; and 1 extends deeper than 
300 meters. 

Remarks.—Of the 12 species included in the genus Comanthus, 2 are extraor- 
dinarily variable in all their characters. The cirri may be well developed, poorly 
developed, deficient, or wholly absent. The division series are very rarely all 4 (8 +4), 
but are almost invariably 4 (3 +4) and 2 in varying proportions in different individuals; 
there is no regularity whatever in the replacement of division series of 4 (8+4) by 
division series of 2. The arms are exceedingly variable in stoutness and especially 
in length, and may be very greatly elongated and attenuated. The different arms 
may vary very greatly in the same individual. The terminal combs may be confined 
to the proximal pinnules, or they may occur at intervals far out on the arm, and even 
on the distal pinnules; furthermore, they may be of different types. 

These two species (timorensis and parvicirra), which are very much alike and 
possibly only forms of the same species, are herein regarded as constituting a special 
subgenus, Comanthus in the strict sense. Both are very wide ranging, and usually 
abundant wherever they occur. 
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The other 10 species, included in the subgenus Cenolia, are far less variable in 
their characters, and in them the range of individual variation is relatively slight. 
All of them are rather local end several are very local. ‘The only one which occurs in 
the Malayan Archipelago, where the species of the other group are especiallyabundant, 
is decidedly rare. 

The largest species (bennetti) of the subgenus Cenolia is rather sharply differen- 
tiated from the others. It is remarkable forits great size. There may be as many as 
120 arms which are up to 205 mm. in length. The cirri are large and stout and are 
peculiar in being composed of up to 35 subequal segments which lack dorsal processes. 
P, is very long, sometimes reaching nearly 60 mm. The very strongly convex division 
series of this species, which are also all 4 (3+4) and therefore uniformly long, give it a 
characteristic appearance, whereby it is easily distinguished from the equally large 
species in other genera. 

A second species (plectrophorum) is to a certain extent intermediate between the 
preceding and the group of species following, but is unique in having the segments of 
the proximal and middle pinnules very strongly crested as in Comanthina belli. 

A curious group of 3 large species (pinguis, japonica, and solaster), all closely 
related and possibly to be regarded as forms of the same species, is found from southern 
Japan to Hong Kong. Two of these (pinguis and solaster) show a curious correspond- 
ence to two species of Comantheria (imbricata and intermedia) inhabiting the same 
region, although the last two seem not to be very closely related to each other. 

On the coasts of southern Australia, Tasmania, and New Zealand there is found 
a group of 4 species (trichoptera, tasmaniae, benhami, and novaezealandiae) which are 
all very closely related to each other. Each of these inhabits a special region where 
none of the others is found. This contrasts with the conditions occurring in the 
preceding group, all 3 species of which live together. With this group the small 
South African species (wahlbergii) shows the closest affinity. 

The last species (samoana) is a rather variable form, which tends to approach the 
species of the subgenus Comanthus, and indeed is not always easily distinguished from 
certain forms of C. (C.) parvicirra. 


KEY TO THE SUBGENERA OF THE GENUS COMANTHUS 


a, Cirri always present, numerous and evenly distributed about the periphery of the centrodorsal, 
always well developed and usually stout, with the distal segments markedly shorter than the 
proximal and laterally compressed, composed of numerous (except in 2 species more than 20) 
segments; IIBr, IIIBr, and following division series almost invariably 4 (3-++4); anterior arms 
never excessively elongate and attenuated (South Africa from Simons Bay to the Tugela 
River mouth; Ceylon to Tasmania and New Zealand, New Caledonia, Fiji, Tonga, Samoa, the 
Gilbert, Caroline, and Pelew Islands, southern Japan, and Hong Kong; 0-256 [?548] meters) 

Cenolia, p. 530. 

a?, Cirri few, small and weak, with the distal segments only slightly shorter than the proximal and 
only slightly, if at all, compressed laterally, irregularly distributed about the periphery of 
the centrodorsal and often confined to the interradial angles, sometimes altogether absent; 
IIBr and IIJIBr series usually 4 (8-+4) and 2 in varying proportions, very rarely all 4 (8+ 4); 
anterior arms often excessively elongated and attenuated (Madagascar, Mauritius, the Sey- 
chelles, and Baluchistan to tropical Australia, New Caledonia, Fiji, Tonga, the Gilbert, 
Caroline, Pelew, and Bonin Islands, southern Japan, and Amoy, China; 0-110 meters) - --- 

Comanthus, p. 603. 
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Subgenus Creno.ta A. H. Clark 

Bennettia A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, p. 142 
(type Alecto bennetti J. Miiller, 1841; diagnosis) ; Proc. U. S. Nat. Mus., vol. 40, 1911, p. 18 
(common to South Africa and Ceylon, but not found in the Arabian Sea); Mem. Australian 
Mus., vol. 4, 1911, p. 754 (original reference; characters; range); Crinoids of the Indian Ocean, 
1912, p. 10 (greatly developed in Japan); p. 11 (occurs both east and west of Ceylon); p. 12 
(represented in the southeast African region); p. 93 (synonymy;=Goldfussia Norman, pre- 
occupied; type). 

Cenolia A. H. Cuark, Proce. Biol. Soc. Washington, vol. 29, 1916, p. 48 (subgenus; no diagnosis; used 
in the combination Comanthus [Cenolia] trichoptera); Unstalked Crinoids of the Siboga Exped., 
1918, p. 34 (in key; range); p. 48 (subgenus of Comanthus; in key). 

Diagnosis —A subgenus of Comanthus including those species in which the Br 
series are almost invariably 4 (8+ 4), and the cirri are always present and numerous, 
usually stout, laterally compressed distally, and evenly distributed about the periph- 
ery of the centrodorsal. 

Geographical range-—F rom southern Japan, Oceania, and Australia to Ceylon and 
southern Africa. This subgenus alone is represented in New Zealand, Tasmania, 
southern Australia, and southern Africa, and is the characteristic comasterid type in 


southern Japan. 

Bathymetrical range-—From the shore line down to 256 meters. This subgenus 
occurs for a considerable depth beyond the lowest limit of the other subgenus, 
Comanthus. 

KEY TO THE SPECIES IN THE SUBGENUS CENOLIA 
a’. More than 60 (usually more than 70) arms; cirri with the distal segments only slightly shorter 
than the proximal, dorsally more or less swollen, but entirely without dorsal processes; 
centrodorsal very large, hemispherical, with a deeply concave dorsal pole; cirri large, stout, 
well developed, and numerous, with 20-35 (usually 25-30) segments; size large, the arms 

130-205 mm. long (Andaman Islands to northern Australia, the Loyalty, Pelew, and Marshall 

Islands, the Philippines, and Macclesfield Bank; 0—50 [?64] meters) --_--~- bennetti, p. 531. 
a?,. Less than 60 arms; cirri with the distal segments much shorter than the proximal and always 

with a more or less developed dorsal process in the form of a keel, tubercle, or carinate spine, 

or sometimes a distal serrate transverse ridge. 

b'. Cirri very long, stout, and numerous, the longest composed of more than 32 segments; cen- 
trodorsal large, more or less hemispherical, with a relatively small concave dorsal pole; 
usually about 40 arms; size large, the arms 100-200 (commonly 150-200) mm. in length. 

c!. Proximal and middle pinnules with the segments in the basal portion produced dorsally 

into conspicuous dorsal processes which on the lower segments may be as high as the 
width of the segments themselves (southeastern Australia and Bass Strait; 183-548 
M1GGENS) 4 ts ee Sa oe ee ee ee plectrophorum, p- 550. 

c?. No conspicuous dorsal processes on the basal segments of the proximal and middle pinnules. 
d', Division series very broad, so that only narrow strips of perisome, or none at all, are 
visible between them, and much flattened dorsally; axillaries with the anterior angle 

acute (southern Japan to Hong Kong; 25-188 [?288] meters) --------- pinguis, p. 553. 

d?, Division series narrow and strongly convex dorsally, so that large areas of perisome are 
visible between them; axillaries with the anterior angle acute (southern Japan; 0-256 
Meters) FF sakg she oo Oe LA ree or ae RIE are ne et gee EE) japonica, p. 564. 

b*. Cicri shorter and more slender, with fewer than 30 (usually fewer than 25) segments; centro- 
dorsal discoidal with a broad flat dorsal pole; seldom more than 35 arms; size smaller. 

c'. Cirri mostly more or less undeveloped and very variable in size, composed of a very variable 

number of segments, though always with fewer than 30 and usually with fewer than 
25; division series very broad and flattened dorsally and in close lateral contact, so that 
no perisome is visible between them (southern Japan and southward to Formosa [Taiwan]; 
0-197 meters) solaster, p. 576. 
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ce. Cirri all, or nearly all, mature, the majority of approximately the same size; number of 

cirrus segments variable within relatively narrow limits; division series broad and more 

or less flattened dorsally, but always with more or less perisome visible between them. 

d', Axillaries with the anterior angle acute and somewhat produced; cirri slender, numerous, 
and but little recurved distally. 

e!, Cirri longer and stouter, with 24-27 (usually 26-27) segments (west coast of South 
Island, New Zealand; 4.6-6 meters)... _-.-.----__--.__.-..--- benhami, p. 587. 

e?, Cirri shorter and more slender, with less than 24 segments. 

j'. Cirri with about 20 segments; 20-35 arms (southern Australia, from Cape Hawke, 
New South Wales, to Bunbury, Western Australia; 0-73 meters). 
trichoptera, p. 579. 
j?. Cirri with 14-17 segments. 
g'. Longest proximal cirrus segments about two and one-half times as long as broad; 
earlier cirrus segments with unmodified distal ends; 37 arms (Tasmania). 
tasmaniae, p. 586. 
g?. Longest proximal cirrus segments about twice as long as broad; earlier cirrus 
segments with swollen distal ends; 20 arms (Three Kings Island, New Zealand; 
M1 Oym eters) Set tee ewe bs Sa tk ee Se Se ty novaezealandiae, p. 588 
d, Axillaries with the anterior angle obtuse and not produced; cirri less slender, less numerous, 
and more strongly recurved distally. 

e!. Stout and robust, with usually 16-20 short, stout, and rapidly tapering arms which are 
usually about 60 mm. long; cirri less strongly recurved and laterally compressed 
distally (South Africa from the Tugela River mouth to Simons Bay; 0-46 meters). 

wahlbergii, p. 588. 

e?, More slender , with usually about 20 slender and slowly tapering arms which are usually 
50-70 mm. long; cirri more strongly recurved and laterally compressed distally 
(Ceylon to tropical Australia, the Solomon Islands, New Caledonia, Fiji, Tonga, 
Samoa, the Gilbert, Caroline, and Pelew Islands, and the Philippines; 0-40 meters). 

samoana, p. 593. 
COMANTHUS BENNETTI (J. Miiller) 


Plate 66, Figures 186, 187; Plate 67, Figure 188; Plate 68, Figure 189; Plate 82, Figure 225 


{See also vol. 1, pt. 1, figs. 1738, 174 (centrodorsal), p. 231; pt. 2, figs. 171, 172 (analysis of arm 
structure), p. 86; figs. 426, 427 (pinnule tip), p. 257] 


?Caput-Medusae brunnum Linck, De Stellis marinis, 1733, pl. 22, fig. 34—Brueibre, Encyclopédie 
méthodique, 1792, pl. 125, fig. 3 (copy of Linck’s figure) —P. H. Carpenter, Trans. Linn. 
Soc. (Zool.), ser. 2, vol. 2, pt. 1, Dec. 1879, p. 2 (history; an Actinometra) —A. H. Cuark, 
Crinoids of the Indian Ocean, 1912, p. 279. 

?Asterias multiradiata (part) Linn, Syst. nat., ed. 10, vol. 1, 1758, p. 663 (reference to Linck). 

Comatula mulliradiata Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, 1816, p. 533 (part).— 
DE Buarnvitiez, Dict. des sci. nat., vol. 10, 1818, p. 108 (from Lamarek).—LAmovurRovux, 
Encyclop. méthodique, vol. 2, 1824, p. 205 (from Lamarck).—Eicuwatp, Zoologia specialis, 
1829, p. 226 (from Lamarck).—pr BLaINvIL_t, Dict. des sci. nat., vol. 60, 1830, p. 229 (from 
Lamarck).—Goupruss, Petrefacta Germaniae, vol. 1, 1832, pl. 61, figs. 2, a-s (Indian Ocean).— 
Oxen, Allgem. Naturgesch., vol. 5, Abt. 2, 1835, p. 594 (from previous authors) —pE BLaIn- 
VILLE, Manuel d’actinologie, 1834, 1836, p. 249 (from Lamarck).—Dvsarpin, in DrsHAYES 
and Mitne-Epwarps, Hist. nat. des animaux sans vertébres, ed. 3, vol. 1, 1837, p. 470 (from 
Lamarck).—Dersuayrs and Mitnre-Epwarps, Hist. nat. des animaux sans vertébres, ed. 2, 
vol. 3, 1840, p. 209 (from Lamarck).—J. Mtuuer, Abhandl. d. k. preuss. Akad. d. Wiss., 1841, 
1843, p. 180 (structure).—[Grrvais], Dict. universel d’hist. nat., vol. 4, 1844, p. 130 (from 
previous authors).—J. Miitumr, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 244, 
footnote (from Goldfuss)—QurNnstrpT, Handb. d. Petrefactenkunde, 1852, p. 599 (from 
Goldfuss).—Bronn, Die Klassen u. Ordnungen d. Strahlenthiere, 1860, p. 202 (basals).— 
Dusarpin and Hupé, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 207 (discussion of 
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Lamarck’s and Goldfuss’ use of the name).—ALuMAN, Trans. Roy. Soc. Edinburgh, 1863, 
p. 246 (from Goldfuss).—QueEnsreEpt, Petrefactenkunde Deutschlands, vol. 4, Asteriden u. 
Encriniden, 1876, p. 165, pl. 96, fig. 19 (from Goldfuss)—P. H. Carprenter, Nature, vol. 15, 
Jan. 4, 1877, p. 198 (of Goldfuss is a Comaster; of Lamarck is an Actinometra); Journ. Linn. 
Soe. (Zool.), vol. 18, 1877, p. 455 (discussion of Goldfuss); Trans. Linn. Soc. (Zool.), ser. 2, 
vol. 2, 1879, p. 5 (of Lamarck; mouth excentrie or even marginal;=Caput-Medusae brunnum 
Linck); p. 9 (renamed, on the basis of an examination of Lamarck’s specimen by Troschel, 
multifida by Miller); p. 16 (name multifida adopted by Dujardin for this type); Journ. Linn. 
Soe. (Zool.), vol. 15, 1880, p. 188 (of Lamarck, made the type of Comaster by Agassiz; basals of 
Goldfuss’ specimen); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 323 (discussion of 
the name).— Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 386 (type of Comaster).— 
Baruer, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 464 (of Goldfuss; type of Goldfussia 
Norman; of Lamarck; type of Comaster Agassiz; of doubtful identity) Norman, Ann. and 
Mag. Nat. Hist., ser. 6, vol 8, No. 44, Aug. 1891, p. 181—A. H. Crarx, Bull. du mus. d’hist. 
nat., Paris, 1911, No. 4, p. 244 (of Lamarck is Capillaster sentosa+ Comaster multifida+ Coman- 
thus benneiti); p. 247 (history of the name as applied by Linné, Lamarck, and Goldfuss) ; 
Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 711 (history of the name as applied by Lamarck 
and Goldfuss); Crinoids of the Indian Ocean, 1912, p. 2 (identity of Goldfuss’ specimen). 

Comaster multiradiatus L. AGass1z, Mém. soc. de sci. nat. Neuchatel, vol. 1, 1835, 1836, p. 193 
(part)—von Meyer, Mus. Senckenb., vol. 2, 1837, pl. 16, fig. 10 (arm).—GisreL, Naturgesch. 
des Thierreichs, 1848, p. 176 (listed) —Dusarp1n and Hup#, Hist. nat. des zoophytes, Echino- 
dérmes, 1862, p. 212 (synonymy; Indian Seas; from Goldfuss).—pr Loriot, Paléontol. frang., 
ter. jurassique, vol. 11, pt. 2, 1889, p. 437 (after Agassiz)——Norman, Ann. and Mag. Nat. 
Hist., ser. 6, vol. 7, 1891, p. 387 (type of Comaster). 

Alecto bennetti J. Miituer, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 187 (description; 
locality unknown); Archiv f. Naturgesch., 1841, vol. 1, p. 146 (same); Abhandl. d. k. preuss. 
Akad. d. Wiss., 1841, 1843, p. 216 (structure).—A. H. Cuarx, Notes from the Leyden Mus., 
vol. 33, 1911, p. 176 (identity). 

Comatula (Alecto) multiradiata (part) J. Miituer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 
1849, p. 261 (part of name, from Lamarck; not description). 

Comatula bennetti J. Miuuer, Abhandl. d.k. preuss. Akad. d. Wiss., 1847, 1849, p. 264 (redescribed).— 
Dusarpin and Hup#, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 208 (synonymy; 
description; locality unknown).—P. H. Carrrnrer, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 
1879, p. 10 (Comaster multiradiatus of Goldfuss identified as this species by Miller) —A. H. 
Cuark, Crinoids of the Indian Ocean, 1912, p. 31 (identity) —TroscurL and Rurne, Handb. 
d. Zool., 1859, p. 584 (from Miller). 

Actinomeira multiradiata (part) Dusarpin and Hurt, Hist. nat. des zoophytes, Echinodérmes, 
1862, p. 210 (from Miiller)——Norman, Ann. and Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 387 
(type of Comaster). 

Comatula multifida (part) Dusarpin and Hup#, Hist. nat. des zoophytes, Echinodérmes, 1862, 
p. 207 (possibly specimen with 50 arms). 

Actinomeira bennetti BOtscun, Archiv f. Naturgesch., 1866, vol. 1, p. 90 (Schiffer [Loyalty] Is.).— 
Cuavs, Grundziige d. Zool., 1872, p. 230 (example of the genus); 1876, p. 279 (same).—P. H. 
Carpenter, Journ. Linn. Soe. (Zool.), vol. 138, 1877, p. 450—Lupwia. Zeitschr. f. wiss. Zool., 
vol. 28, 1877, pp. 255 and following (anatomy).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), 
ser. 2, vol. 2, 1879, p. 27 (systematic position) ; p. 29 (more than 70 arms; type of arm division) ; 
Notes from the Leyden Mus., vol. 3, 1881, p. 212 (redescribed).— Bett, Proc. Zool. Soe. London, 
1882, p. 588 (listed); p. 535 (specific formula) —P. H. Carpenter, Journ. Linn. Soc. (Zool.) 
vol. 16, 1882, pp. 521, 528, 526 (history; redescription; Singapore); Proc. Zool. Soc. London, 
1882, 1888, pp. 732 and following (discussion of Bell’s method of formulation and corrected 
formula).—Cuavus, Traité de zool., 1884, p. 412 (after Miiller)—von Grarr, Challenger 
Reports, Zoology, vol. 20, pt. 61, 1887, pp. 5, 7, 11 (Moluccas; myzostomes).—P. H. Carp EN- 
TER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 59, 61, 329, 331, 348, 366, 382 
(Loyalty Is.; Pelew Is.; Sooloo Sea; Singapore)—Harriaus, Nova Acta Acad. German. 


A MONOGRAPH OF THE EXISTING CRINOIDS 533 


vol. 58, No. 1, 1891, p. 11 (colleeted by Brock at Amboina); p. 95 (includes brachymera Liitken 
and peront P. H. Carpenter; Amboina; Uca; Port Denyson; discussion of the species); p. 113 
(in G6ttingen Mus.).—BeEt., Proc. Zool. Soc. London, 1894, p. 396 (Macclesfield Bank, 13 
fathoms); Willey’s Zool. Results, vol. 2, 1899, p. 134 (Loyalty Is.) —Hamann, Bronns Klassen 
u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cruarx, Zool. 
Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (includes peroni P. H. Carpenter); Memoirs Australian 
Mus., vol. 4, pt. 15, 1911, p. 718 (recorded by Hartlaub from Australia; identity); Crinoids of 
the Indian Ocean, 1912, pp. 36, 37, 39 (identity of previous records). 

Actinometra brachymera LirKen, Mus. Godeffroy Cat., vol. 5, 1877, p. 100 (Port Denison; Pelew 
Is.; nomen nudum).—Hartiaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 96 (MS. 
name of Liitken on a specimen from Port Denyson).—A. H. Cuarx, Vidensk. Medd. fra den 
naturhist. Forening i Kgbenhayn, 1909, p. 117 (synonym of bennetti). 

Actinometra bennettii Lupwia, Zeitschr. f. wiss. Zool., vol. 28, 1877, p. 255 (structure); Morphol. 
Studien an Echinodermen, vol. 1, 1879, p. 1 (same).—BeE.t, Proc. Zool. Soc. London, 1882, 
p. 535 (listed)—Prrrier, Nouv. archives de mus. d’hist. nat., ser. 2, vol. 9, 1886, p. 116, 
footnote (from Ludwig). 

Actinometra peronii P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 214 (south 
coast of Ceram); Journ. Linn. Soe. (Zool.), vol. 16, 1882, p. 523 (history).—Ber.u, Proc. Zool. 
Soe. London, 1882, p. 533 (listed); p. 535 (specific formula)—Norman, Ann. and Mag. Nat. 
Hist., ser. 6, vol. 7, No. 40, April, 1891, p. 387 (part of Comatula multiradiata Lamarck). 

Actinometra peroni P. H. Carprnter, Proc. Zool. Soc. London, 1882, 1883, p. 732 and following 
(discussion of Bell’s method of formulation and corrected formula); Challenger Reports, 
Zoology, vol. 26, pt. 60, 1888, pp. 59, 324, 331, 348, 367, 383 (Ceram; characters)—HartTLavp, 
Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 95 (synonym of bennetti; discussion).— 
HAMANN, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) — 
A. H. Cuarx, Zool. Anzeiger, vol. 34, No. 11-12, p. 366 (synonym of bennetti); Crinoids of 
the Indian Ocean, 1912, p. 36 (identity); Smiths Miscell. Coll., vol. 61, No. 15, 1913, p. 77 (B. 
M., MS.=Comanthus bennetti). 

Actinometra robustipinna KoEHLER, Revue suisse de zool., vol. 3, 1895, p. 290 (Bay of Amboina; 
notes).—A. H. Cuark, Proce. U. S. Nat. Mus., vol. 34, 1908, p. 446 (first good description by 
Koehler).—REICHENSPERGER, Zeitschr. f. wiss. Zool., vol. 101, Heft 1-2, 1912, pp. 5, 28 
(anatomy). 

Actinometra grandicalyx Bru, Willey’s Zool. Results, vol. 2, 1899, p. 134 (New Britain). 

Comaster bennetti A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster peronit A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia bennetti A. H. Cuark, Proce. U. S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia peronii A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus (Comanthus) bennetti A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 37, 1909, p. 29 (compared 
with C. [C.] pinguis); Vidensk. Medd. fra den naturhist. Forening i K@benhavn, 1909, p. 147 
(includes brachymera and robustipinna; Pelew Is.; description of specimen; same as Koehler’s 
Actinometra robustipinna from Amboina). 

Comanthus bennettt A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, 
p- 193 (known from Singapore); Notes from the Leyden Mus., vol. 33, 1911, p. 176 (=Alecto 
bennetti J. Miiller); p. 180 (synonymy; includes multiradiata of Goldfuss, brachymera Liitken, 
and peroniit P. H. Carpenter; no locality; Ceram; comparison of types of benneiti and peroniz) ; 
Amer. Journ. Sei., ser. 4, vol. 32 (old ser. 182), 1911, p. 131 (least developed centrodorsal found 
in the Comasteridae); Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 244 (composite nature of 
multiradiata Lamarck explained); p. 248 (same as multiradiata Goldfuss; Moluccas; descrip- 
tion); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 489 (East Indian species occur- 
ring south to Port Denison); p. 443 (range on east coast); Memoirs Australian Mus., vol. 4, 
pt. 15, 1911, p. 718 (recorded from Australia by Hartlaub) ; p. 721 (occurs south to Port Denison) ; 
p. 783 (in key); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 7 (cirri compared with those 
of Comantheria grandicalyx); p. 8 (Singapore; specimen previously recorded by P. H, Car- 
penter; no locality; Port Denison, labeled Act. brachymera, previously recorded by Hartlaub; 
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Jaluit; Ekalin, St. Matthias I.; descriptions of the specimens); Proc. U. S. Nat. Mus., vol. 43, 

1912, p. 391 (South Seas; St. Mathias I.); Crinoids of the Indian Ocean, 1912, pp. 3, 31, 36, 

37, 38, 39 (identity of previous records); p. 18 (centrodorsal always remains essentially as in 

the young); p. 93 (synonymy; Table I.; description; summary of previous records; remarks on 

the synonymy); Proc. Biol. Soc. Washington, vol. 26, 19138, p. 180 (variety occurring at St. 

Mathias I. compared with C. japonica); Smiths. Miscell. Coll., vol. 61, No. 15, 1918, p. 15 

(published references to specimens in the British Museum; Maccelsfield Bank, 13 fathoms; 

Loyalty Is.; New Britain; Lelti I.; characters of the specimens); Internat. Revue d. gesamt. 

Hydrobiol. u. Hydrogr., 1915, p. 223 and following (detailed account of the distribution in 

Australia).—H. L. Cuarx, Biol. Results Fishing Exper. F. I. 8. Endeavour, 1909-1914, vol. 

4, pt. 1, 1916, p. 16 (comparison with C. plectrophorum).—H artMEYER, Mitt. zool. Mus. Berlin, 

vol. 8, Heft 2, 1916, p. 234 (St. Mathias I., No. 5939).—A. H. Crarx, Unstalked Crinoids of 

the Siboga Exped., 1918, p. 48 (in key; range); pp. 273-275 (listed); pl. 16, fig. 25; Smiths. 

Miscell. Coll., vol. 72, No. 7, 1921, pl. 1, fig. 17 (arm structure) —H. L. Ciarx, The Echinoderm 

Fauna of Torres Strait, 1921, p. 192 and following (range). 

Comanthus (Bennettia) bennetti A. H. CLhark, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 754 
(annotated synonymy; characters; Australian records; range; includes Actinometra robustipinna 
of Koehler, but not of Carpenter, which last is a species of Himerometra). 

Comanthus crassicirra A. H. Cuark, Proc. Biol. Soc. Washington, vol. 25, 1912, p. 23 (description; 
Siboga station 133); vol. 26, 1913, p. 180 (compared with C. japonica). 

Comanthus (Cenolia) bennettt A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 50 
(synonymy; notes; stations 133, 240, 299). 

Diagnostic features—The centrodorsal is large, flattened hemispherical, with the 
dorsal pole concave. The cirri are numerous, large and stout, with 23-35 (most 
commonly 25-30) segments, of which the distal are only slightly shorter than the 
earlier and, though swollen dorsally, are without dorsal processes or a dorsal carina- 
tion. The arms are 48-120, usually 80 or more, in number, and are up to 205 mm. 
in length. 

The general appearance of this species, with its long and strongly convex division 
series, large centrodorsal, and numerous stout cirri lacking dorsal processes, is very 
characteristic and unlike that of any other comatulid. 

Description —The centrodorsal is large, flattened hemispherical, 12 mm. in 
diameter, with the concave dorsal pole 6 or 7 mm. across. The cirrus sockets are 
large and very closely crowded, arranged in usually 4 alternating rows. 

The cirri are XL-LX (rarely as few as XX or XXV), 23-35 (most commonly 
25-30), large and stout, from 30 to 40 mm. in length. The first segment is very 
short and the following gradually increase in length to the sixth, which, with the 
remainder, is slightly broader than long, the distal segments being only very slightly 
shorter than those nearer the base. The cirrus segments are all perfectly smooth 
and rounded dorsally, with no trace of spines or carination. The dorsal profile of 
the segments in the distal half is more convex than of those in the proximal half. The 
opposing spine is represented by a minute blunt median tubercle which arises in an 
obtuse angle from the entire dorsal surface of the penultimate segment. The terminal 
claw is usually half again as long as the penultimate segment and is stout basally, 
becoming slender in the distal half, and moderately curved. 

The ends of the basal rays are visible in the interradial angles of the calyx; in 
cross section or in end view they are more or less like a trefoil in outline. 

The radials are concealed by the centrodorsal in the median line, but their 
anterolateral angles rise abruptly in the interradial angles, forming over the ends 
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of the basal rays an equilateral triangle with convex sides and the apex reaching 
almost or quite to the IBr axillary. The IBr, are short and very broad with the 
lateral borders concave, corresponding to the convex sides of the interradial triangles 
formed by the anterolateral angles of the radials, over the apices of which they meet 
in more or less blunted points. The IBr, (axillaries) are almost or quite triangular, 
from three to three and one-half times as broad as long, and are almost or quite in 
lateral contact. The I[Br series are 4 (3+ 4), strongly rounded dorsally, and sepa- 
rated interiorly by the very stout basal portion of the Pp, which are just in contact. 
The IIIBr series, [VBr series, and VBr series are all 4 (8 +4), the last usually present 
in about half of the full number, the others all present. The division series are all 
strongly rounded dorsally and are separated by the broad basal portions of the 
pinnules which they bear, these being always just in contact, so that no perisome is 
visible in a dorsal view. 

The arms are 48-120 in number, usually about 80, and are from 140 to 205 
mm. in length. They are rather strongly compressed laterally and rather strongly 
rounded dorsally. The first brachials are wedge-shaped, about twice as broad as 
the interior (lesser) length, and almost entirely or quite united interiorly. The 
second brachials are oblong, about twice as broad as long. The first syzygial pair 
(composed of brachials 3+ 4) is about as long as broad. The following 5 brachials 
are oblong, about twice as broad as long, and those succeeding become wedge- 
shaped and after the thirteenth almost or quite triangular, about twice as broad as 
long, and after the ends of the proximal third of the arm gradually shorter, the ends 
at the same time becoming less and less oblique, so that the brachials in the outer 
half of the arm are almost or quite oblong and four times as broad as long, or even 
rather broader. The dorsal and lateral surfaces of the elements of the division 
series are slightly concave, causing the ends of the ossicles to appear rather promi- 
nent, and the brachials after the eighth or tenth develop strongly produced and 
overlapping distal ends which are armed with fine spines. 

Syzygies occur between brachials 3+4, again from between brachials 10+11 to 
between brachials 38+39 (usually with a variation of from 4 to 6 brachials in any 
one individual), and distally at intervals of from 3 to 10 (usually 4) muscular articu- 
lations. In the specimen from the Pelew Islands the second syzygy varies from 
between brachials 26+27 to 30+31, and the distal intersyzygial interval is almost 
invariably 4 muscular articulations. 

The disk is from 30 to 45 mm. in diameter. The mouth is radial or interra- 
dial, usually intermediate between these two positions, marginal or submarginal. 
The anal tube is subcentral. The disk is naked, or bears a few scattered calcareous 
granules, most commonly in the anal area. 

Py is very long, from 30 to nearly 60 mm. in length, according to the size of the 
specimen, very stout basally, 2 mm. broad at the base in a large example, but evenly 
tapering and becoming comparatively slender after the middle. It is composed of 
70-75 segments all of which are about half again as broad as long except those 
in the terminal portion, which are about as long as broad. The terminal comb con- 
sists of 17 teeth which are low, roughly transversely oval, becoming more nearly 
circular distally, with a strongly constricted pedicel, and not so high as the width 
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of the segments that bear them. The pinnules on the succeeding division series are 
similar, but decrease rapidly in length and stoutness. P, is 20 mm. long (15 mm. 
in a small specimen), moderately stout basally but rapidly tapering and very slender 
for most of its length, with about 45 segments. P, is 10 mm. long, slender basally, 
much more like P, than like P;. P; is only 7 mm. long, small and weak, with 
about 25 segments and bearing a comb distally. P, resembles P; and, like it, bears 
a usually more or less defective terminal comb. The following pinnules are com- 
posed of about 20 segments; they are very slightly stouter, and very slowly increase 
in length; their component segments are at first short, but become longer than 
broad distally, and have more or less prominent distal ends, so that the pinnule as 
a whole has a serrate dorsal profile. The last 3 or 4 segments are armed dorsally 
with 3 or 4 long recurved spines. The distal pinnules are slender, about 13 mm. 
long, with the first 2 segments short and those following slowly increasing in length 
and becoming about twice as long as broad distally. All of the segments have 
produced and overlapping distal ends. 

The color in alcohol varies from light to very dark brown, with the centrodorsal 
and the cirri lighter; some specimens are reddish brown or olive green. 

Notes.—Of the 3 specimens from Table Island, 1 has 78 arms 160 mm. long, and 
the cirri XX, 32-35, from 40 to 50 mm. long. The centrodorsal is large and hemi- 
spherical, 11 mm. in diameter, the bare dorsal pole being 5 mm. in diameter and 
strongly concave. The disk is 40 mm. in diameter and bears calcareous nodules about 
the anal tube. The anal area is very large, and the anal tube is central. The mouth 
is marginal and radial. 

Another specimen has 76 arms 140 mm. long, and the cirri XXX, 29-31, 40 mm. 
long. The disk is 30 mm. in diameter. The anal tube is covered with calcareous 
concretions. The mouth is interradial. 

The third specimen has 78 arms 120 mm. long, and the cirri XXVII, 27-33, 
from 33 to 40 mm. in length. It is similar to the 2 preceding. 

In all 3 specimens all of the division series are 4 (8+4). 

In the specimen from Singapore in the Hamburg Museum, according to Car- 
penter, the centrodorsal reaches 12 mm. in diameter. The cirri are much longer and 
stouter than in Miiller’s type. Some of them reach 35 mm. in length and are com- 
posed of 35 segments. The basal segments are very broad, and there are few if any 
segments that are at all longer than broad. 

The calyx and division series are of the same nature as in the type. All of the 
division series are 4 (3+4). The surface of the brachials is smooth and even. The 
fourth and following brachials are almost devoid of the articular tubercles which are 
visible in the corresponding brachials of the type specimen, though in some arms 
they are slightly developed. The remaining brachials are essentially similar to 
those of the type, except that they are somewhat wider in proportion to their length, 
while the second syzygy is rather farther from the base, though Carpenter did not 
find it as far out as the thirty-eighth brachial, as in the case of the specimen from the 
Loyalty Islands described by Bélsche. 

This specimen is remarkable for the great length of the lower pinnules, which 
may reach 40 mm., although they are relatively slender, none of the segments except 
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the broad basal ones being especially stout. These lower pinnules, and in fact the 
arms as a whole, are much more clothed with perisome than are those of the type 
specimen at Leyden. 

The mouth is interradial. 

I found this specimen to be a magnificent example of the species, resembling the 
one from the Pelew Islands in the Copenhagen Museum. 

The specimen from Siboga station 299 is a beautiful and typical example, with 
about 120 arms which are 180 mm. long. The cirri are about XL, 26-28, from 35 
to 40 mm. in length, and are typically stout andsmooth. All of the arms are grooved. 

Goldfuss’s figure of a specimen from the Indian Ocean (probably the Dutch 
East Indies) shows only a single IIBr series with all the succeeding division series. 
As this bears 8 arms, the total number of arms must have been about 80. The ends 
of the basal rays are visible as small tubercles, with above them a gablelike structure 
formed of the everted and thickened adjacent lateral borders of the radials. All of 
the division series are 4 (3+4). A single fully developed cirrus is shown which has 
25 subequal segments, the distal without dorsal processes. 

The specimen from Siboga station 240 is similar to that from Siboga station 299. 
It has about 80 arms which are about 180 mm. long. The cirri are X XI, 27-32, from 
35 to 45 mm. in length. One of the IIIBr series is 1 and two are 2. All of the other 
division series are 4 (3+4). 

One of the specimens collected at Banda by the Danish expedition to the Kei 
Islands has 74 arms 150 mm. long. All the division series are 4 (3+4). The 
centrodorsal is 8 mm. in diameter and has the dorsal pole strongly concave. The 
curi are XXVII, 26-28, up to 40 mm. in length. The other specimen has 72 arms 
140 mm. long. All the division series are 4 (3+4). The cirri are XXVI, 26-29, up 
to 35 mm. in length. 

Hartlaub said that one of the 4 specimens collected by Brock at Amboina showed 
the characters of peroni. The cirri, which are arranged in 2 rows on the centrodorsal, 
are XXV, 28. Thesecond syzygy on some arms is between brachials 14+ 15 or 15+ 16 
and on others between brachials 19+20 or 20+21. The diameter of the disk is 
21mm. This specimen is smaller than the others and of more slender build. 

The 3 other specimens agree in their characters. The cirri are XXX—XL, 
27-30, the longest about 40 mm. in length. Some of the cirri are slender and com- 
pressed and others arestout. In respect to their cirri these specimens are intermediate 
between peroni and bennetti. 

As described by Professor Koehler, the specimen collected by Bedot and Pictet 
at the Bay of Amboina lacks a part of the disk as well as the arms on an entire side of 
the body. The other arms are broken toward the tip, so that it is impossible to esti- 
mate their length. 

The dorsal pole of the centrodorsal is strongly concave. The cirri are arranged 
in 3 rows. 

The cirri are XX XVIII, 26-28, and are composed of segments which are as long 
as broad and are without dorsal processes. 

97298—31——35 
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The radials are scarcely visible. The rays divide four times. The IIBr, IIIBr, 
IVBr, and VBr series are all 4 (8+4). The first ossicles following an axillary are 
interiorly united. 

The pinnules of the division series are more than 40 mm. long and are as large at 
the base as, and broader than, the cirri. Most of the pinnules have the tips broken off, 
but some are entire, and these have about 60 segments. The terminal comb is feebly 
developed. Koehler said that the pinnules showed the characters indicated by Car- 
penter; that is, that the ventral edges of the segments are produced so as to stand up 
as plates sloping slightly inward toward the ambulacral groove. 

The disk is 40 mm. in diameter. The mouth is interradial. 

The color as preserved is greenish olive. 

One of the specimens collected by the Danish expedition to the Kei Islands at 
Amboina has 78 arms 170 mm. long; the cirri have 24-27 segments. The other 
specimen is small, with 60 arms 150 mm. long; the longest cirri have 21-27 segments. 

The specimen from the south coast of Ceram was described by Carpenter as a 
distinct species under the name of Actinometra peronii. 

The centrodorsal, according to Carpenter, is a convex disk somewhat hollowed in 
the center. The cirri are arranged in 2 rows. 

The cirri are XXV-XXX, about 30, stout and long, sometimes reaching 40 mm. 
in length. The segments are tolerably equal in legnth. They increase in length up 
to about the sixth and then slowly diminish. The later segments are somewhat 
compressed laterally and the penultimate bears a faint opposing spine. 

The radials are only visible in the interradial angles, where the small tubercles 
representing the ends of the basal rays are visible. The IBr, are planoconvex, barely 
meeting laterally. The IBr, (axillaries) are widely pentagonal, with rather sharp 
distal angles. The rays divide three, or occasionally four, times. All of the division 
series are 4 (3+4). The IIBr, are very slightly united interiorly, the first ossicles 
after the other axillaries being rather more closely united. The rays are well separated, 
the perisome between them and that between their first divisions being covered with 
minute plates. 

The 66 arms are about 125 mm. long. They are composed of 150-200 brachials. 
The first 2 brachials are somewhat variable in shape, the first being rather the longer. 
The first syzygial pair (composed of brachials 3+ 4) is oblong or nearly square. The 
next 5 or 6 brachials are nearly oblong, those following gradually becoming short 
and sharply wedge-shaped, with slightly raised distal edges. Toward the middle of 
the arms the brachials are shorter and blunter, with finely denticulate edges, and the 
terminal ones are oblong or nearly square. The distal margins of most of the brachials 
have pointed anterior projections which occur alternately on opposite sides. The 
anterior arms are slightly longer than the posterior. 

Syzygies occur between brachials 3+4, and again from between brachials 20+ 21 
to between brachials 26+ 27, and distally at intervals of from 4 to 10, usually 4 or 5, 
muscular articulations. 

The second elements of all the division series bear long pinnules. The first 2 are 
tolerably equal, 30 mm. long, with large basal segments. The size decreases rapidly 
to about the eighth brachial, after which the pinnules are uniform in length for a few 
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brachials, but gradually become stouter. Those following slowly increase in length 
to near the end of the arm, but they are always much shorter than the lowest pinnules. 

The earlier pinnules bear a well-marked terminal comb which disappears after 
about the tenth brachial. 

The disk is 35 mm. in diameter. The mouth has no very definite position. 
Between it and the anal tube there are a few calcareous granules. 

The color in alcohol is light brown. 

Carpenter believed this fine specimen to be specifically identical with one in the 
Bonn Museum and another in the Paris Museum. The former, without locality, was 
mentioned by Miiller in 1849, and the latter was one of the three referred to by 
Lamarck under the name of Comatula multiradiata. He said that this type is very 
similar to bennetti, but differs in having fewer cirri, and in the segments composing 
them being tolerably uniform in size. The -brachials are relatively shorter, while 
- both the first and the subsequent intersyzygial intervals are longer than in bennetti. 
The pinnules, which have stouter and shorter segments, are more clothed with 
perisome. 

The specimen from the Moluccas collected by Péron and Lesueur in 1803 is of 
medium size. It has 56 arms, and the cirri are composed of 26-29 segments. 

The specimen from the Danish expedition to the Kei Islands station 20 has 80 
arms about 160 mm. long. All of the division series are 4 (3+4). The cirri are 
XXVIII, 30-32, up to 40 mm. in length. 

The specimen from Siboga station 133 I at first considered as representing a new 
species which I described under the name of Comanthus crassicirra. It is evidently 
very immature, for the irregularity in the numbers of the arms on the different rays 
indicates that it is undergoing adolescent autotomy. 

The centrodorsal is flattened hemispherical, small, with a flat dorsal pole 2 mm. 
in diameter. The cirrus sockets are arranged in one and a partial second irregular 
marginal rows. F 

The cirri are XVII, 17-24, from 15 to 24 mm. long, and are large and stout. 
The first segment is short, and those following increase in length to the fourth, which 
is nearly or quite as long as broad, and still further increase to the fifth and sixth or 
sixth and seventh, which are the longest, nearly or quite half again as long as broad. 
The succeeding segments gradually decrease in length so that the last 8 or 10 are 
slightly broader than long. On the fully developed cirri, which are evidently not of 
the type which the animal will possess when adult, the twelfth or thirteenth and 
following segments have small subterminal dorsal tubercles. The shorter distal 
segments are slightly compressed laterally and have a polished surface, though this 
begins gradually without a transition segment. The opposing spine is small, low, 
and broad, median or subterminal. The earlier cirri have slight dorsal processes, 
and this led me to consider this specimen as representing a species near C. japonica. 
But the latter cirri appear to be quite without them. In very young C. japonica the 
young cirri possess very strong dorsal processes. 

Deep but very narrow subradial clefts are present. 

The mouth is interradial and submarginal. The anal tube is central. 
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The radials are just visible beyond the edge of the centrodorsal, extending well 
up in the angles of the calyx. They are slightly separated distally, so that the bases 
of the IBr, are rather widely separated. The IBr; are short, with a convex proximal 
border and slightly converging sides. They are about three times as broad as the 
median length. The IBr, (axillaries) are broadly pentagonal, twice as broad as long. 
The anterior angle is sharp, the anterior sides are concave, and the lateral edges are 
about as long as those of the IBr,, with which they make an obtuse angle. 

The 17 arms are 120 mm. long. There are 3 I]Brand 4 IIIBr series present, all of 
which are 4 (3+4). Of the IIIBr series, 3 are internal and the fourth is external at 
the side of one of the preceding. The division series are narrow, so that a large amount 
of perisome is visible in dorsal view. This is protected by numerous irregular calca- 
reous plates. 

P, is 20 mm. long, stout basally, and tapering rapidly in the proximal third, but 
more gradually from that point onward. It is composed of 38 segments. The ter- 
minal comb is borne on the last 14 segments and is composed of low rounded teeth 
which become obsolete on the 3 terminal segments. P, is much shorter than P, and 
proportionately less stout, though similar. It possesses 28 segments and is 10 mm. 
long. The comb consists of 9 teeth, of which the first 3 are small. There are no teeth 
on the 3 or 4 terminal segments. PP; is small and slender, 7 mm. long, with 23 seg- 
ments. P, is slightly smaller and more slender than P;, 6 mm. long, with only a 
rudimentary comb. P; is 5.5 mm. long and is composed of 17 segments; it does not 
bear a comb. It is very slightly stouter than the 2 preceding pinnules and tapers 
more evenly to the very delicate tip. The following pinnules are similar. The dis- 
tal pinnules are very slender, 8 mm. long, with 17 segments. 

The color is grayish brown, the cirri yellowish. 

Of the specimens from Port Galera, Mindoro, one has about 120 arms which 
are about 170 mm. long. Another has about 100 arms, and the cirri composed of 
27-29 segments and from 40 to 45 mm. inlength. A third has about 85 arms 205 mm. 
long. A fourth has about 85 arms 160 mm. long. Another has 80 arms about 185 
mm. long; a single cirrus with 31 segments remains. 

The specimen from the Pelew Islands has about 120 arms which are 150 mm. 
in length. The cirri are XXXV, 30, 40 mm. long, large and robust, and are placed 
on a large convex centrodorsal with a deeply concave dorsal pole. 

Of the 2 specimens from Ekalin, St. Matthias Island, one is medium sized, 
with about 70 arms. The dorsal surface of the division series and arms is finely gran- 
ular and very rough. The disk is 35 mm. in diameter. The other is smaller, with 
48 arms about 115 mm. long. One of the IIBr series is 2 and bears externally a single 
II1Br 2 series. 

Herr Schéde’s specimens from St. Matthias Island are all rather small, with about 
60 arms. In one of them several of the division series are 2 instead of the usual 4 
(3+4). The distal cirrus segments are laterally flattened and are about twice as 
broad aslong. They are perfectly smooth dorsally. 

In the specimen from Uvea, as described by Bélsche, the diameter of the centro- 
dorsal reaches 12 mm. The dorsal pole is concave and has a diameter of 6 mm. 

The cirri are about L, 30. At the base the cirri are circular in cross section, but 
toward the end the cross section becomes elliptical. In the middle of the fully devel- 
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oped cirri the segments are not longer than broad. There is a small blunt opposing 
spine. 

Hartlaub described the cirri in this specimen as XL, 30, long and stout, arranged 
in 3 rows on the centrodorsal. 

The radials are concealed. All of the division series beyond the IBr series are 
4 (3+4). 

The 79 arms are 140 mm. long. The 5 rays bear 16, 15, 18, 15, and 15 arms. 
The brachials are short. Under a glass it is seen that their surface is bedecked with 
small longitudinal ribs which run to the distal edge and here end in overlapping 
spinelets. 

The first brachial syzygy occurs between brachials 3+4 and the next after 
18-32 muscular articulations. From this point onward the intersyzygial interval 
is 4-8 muscular articulations. 

Pinnules occur on the second ossicle following each axillary. The end segments 
of the first 5-7 pinnules possess on their inner side moderately high overlapping fine 
longitudinally grooved teeth, and those of most of the other pinnules 2 or more rows 
of small recurved spinelets. 

The disk is 28 mm. in diameter. It bears a few scattered short blunt concretions. 
The middle of the disk carries the long anal tube. The mouth lies near the margin. 
From it grooves run unsymmetrically to the arms. The division series as far as the 
second or third are united by perisome. 

The color in alcohol is brown. 

Doctor Willey’s specimen from the Loyalty Islandsis large. The cirri are XXIV, 
21-22, smooth, stout, and well developed, arranged in 2 rows on the centrodorsal. 
The outer IIIBr series are 2, all the other division series being 4 (+4); VBr series 
are present. 

The specimen from the South Seas has about 70 arms which are about 160 mm. 
long. 

In the specimen from Jaluit the centrodorsal is large, hemispherical, 6 mm. 
in diameter at the base. 

The cirri are XX, 17-20, 20 mm. long, and stout. The proximal segments are 
about as long as broad, the distal from one-third to one-half again as broad as long, 
and perfectly smooth dorsally. 

There are about 60 arms which are about 130 mm. long. All the division series 
are 4 (3+4). The division series are strongly rounded dorsally and well separated. 

This appears to be a dwarf specimen of this species. 

Carpenter thus redescribed the 2 specimens at Leyden which served as the basis 
for Miiller’s original description of Alecto bennetti. 

The centrodorsal is large, convex, and hollowed in the center, with 2 or 3 irregular 
rows of cirrus sockets on its sides and its angles produced into short processes, above 
which the ends of the basal rays are sometimes visible. 

The cirri are XL-L, about 25, the segments rather stout. The fifth or sixth 
segment is slightly longer than broad, the next 3 or 4 are slightly the longest, and 
those following decrease very gradually in length, nearly all of them being longer 
than broad. The terminal segments are slightly compressed laterally, and the 
penultimate has a very faint opposing spine. 
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Portions of the radials are just visible in the interradial angles of the calyx. 
The IBr;, which are partially concealed by the large centrodorsal, have curved 
proximal borders and are more or less united laterally. The IBr, (axillaries) are 
broadly pentagonal, with concave distal borders. The succeeding division series 
are all 4 (3+4). The rays divide four, or sometimes five, times. 

The 70-80 arms are about 140 mm. in length. The first brachials are large, 
partly united with their fellows, and not quite oblong, their outer sides being slightly 
longer than the inner. The second brachials are somewhat shorter and more nearly 
oblong. The first syzygial pair (composed of brachials 3+ 4) is square, or just longer 
than broad. The next 4 or 5 brachials are transversely oblong, their proximal edges 
having slight basal projections alternately on opposite sides. The following brachials 
are longer, rather sharply wedge-shaped, with spiny overlapping distal edges. After 
the fortieth brachial they become shorter, blunter, and more oblong and overlap less 
distinctly. 

Syzygies occur between brachials 3+4, again from between brachials 16+17 to 
between brachials 19+ 20, and distally at intervals of 3-6 (usually 4 or 5) muscular 
articulations. 

The second ossicles after each axillary bear long pinnules. The first 2 are nearly 
equal, nearly 30 mm. in length and composed of 70 segments. The size decreases 
to P,, which is not quite half as long as Pp. The next 5 or 6 decrease rather more 
rapidly, and those following increase again. The pinnules as far as the third or 
fourth brachial have very strong blunt processes on their last 12 or 15 segments. 
On the next 6 or 8 brachials the terminal comb becomes less and less prominent, and 
finally disappears altogether. 

The disk is from 30 to 35 mm. in diameter. It bears a few calcareous granules, 
especially about the anal tube. The mouth is radial, or nearly so. All the arms 
are grooved. The dorsal perisome uniting the rays and their divisions is more or less 
plated as far as the IJ Br axillaries. 

The color in alcohol is brown or reddish brown. 

Carpenter noted that the 2 specimens differ slightly in the number of cirri and 
in the extent of the bare dorsal pole of the centrodorsal. They also differ in the 
development of spines upon the brachials and in the extent to which the perisome is 
plated between the division series. 

A specimen without locality in the Hamburg Museum Carpenter said differs 
in points of detail from the type at Leyden. It is considerably mutilated, nothing 
remaining but the calyx, arm bases, and disk. The mouth, as in the type, is nearly 
radial, though not absolutely so. The centrodorsal reaches 12 mm. in diameter, and 
the cirri are much longer and stouter than in the type. Some of them reach 35 mm. 
in length and are composed of 35 segments. The basal segments are very broad, and 
there are few, if any, that are at all longer than broad. All of the division series are 
4 (3+4). The brachials have the distal edges slightly raised and somewhat spiny. 
There are no articular tubercles. The specimen is remarkable for the great length 
of the lowest pinnules, which may reach 40 mm., but are relatively slender, none of 
the component segments except the broad basal ones being especially stout. 
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Abnormal specimens.—In view of the constancy of the division series in this 
species, it seems advisable to call attention to the few deviations which have been 
recorded. 

In the Siboga specimen from Banda one of the IIIBr series is 1, and two are 2. 

In Duncker’s specimen from Ekalin, St. Matthias Island, one of the I1Br series 
is 2 and bears externally a single II1Br 2 series. 

In one of Schéde’s examples from St. Matthias Island several of the division 
series are 2. é 

In Willey’s specimen from the Loyalty Islands the outer IIIBr series are 2, all 
the other division series being 4 (3+4). 

Localities —Investigator; Table Island, Coco group, north of the Andamans; 
27-64 meters [A. H. Clark, 1911 (as Bay of Bengal), 1912] (8,1.M.). PI. 67, fig. 188; 
pl. 68, fig. 189. 

Singapore [P. H. Carpenter, 1882, 1888; A. H. Clark, 1909, 1912] (1, H. M.). 

Siboga station 299; Boeka or Cyrus Bay, south coast of Rotti Island, southwest 
of Timor (lat. 10° 52’ 24’’S., long. 123° 01’ 06’ E.); 34 meters; mud, coral, and litho- 
thamnion; January 27-29, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Indian Ocean [Goldfuss, 1832; J. Miller, 1849; Quenstedt, 1852, 1876; Bronn, 
1860; Dujardin and Hupé, 1862; Allman, 1863; P. H. Carpenter, 1877, 1879, 1880, 
1881, 1888; Norman, 1891; Bather, 1891; A. H. Clark, 1912]. 

Siboga station 240; anchorage at Banda; 9-45 meters; black sand and coral; 
lithothamnion bank; November 22—December 1, 1899 [A. H. Clark, 1918] (1, 
U.S.N.M., E. 467). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Banda; June 14, 
1922 (2). 

Amboina; Dr. J. Brock, 1884-85 [Hartlaub, 1891; A. H. Clark, 1912]. Same, 
Professor Strubell, 1890 [Reichensperger, 1912]. 

Bay of Amboina; MM. Bedot and Pictet [Koehler, 1895]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Amboina; break- 
water; about 1 meter; February 28, 1922 (2). 

South coast of Ceram; Hoedt [P. H. Carpenter, 1881, 1888; Hartlaub, 1891; 
A. H. Clark, 1911, 1912] (1, L. M.). 

Moluccas; Péron and Lesueur, 1803 [Lamarck, 1816; J. Miiller, 1849; Dujardin 
and Hupé, 1862; P. H. Carpenter, 1881, 1888; A. H. Clark, 1911, 1912] (1, P. M.). 
Same [von Graff, 1887; A. H. Clark, 1912]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 20; 50 meters; 
sand and shells; April 14, 1922 (1). 

Siboga station 133; anchorage off Lirung, Salibabu Island, Talaoer group, south- 
east of Mindanao; down to 36 meters; mud and hard sand; July 25-27, 1899 [A. H. 
Clark, 1912, 1918] (1, Amsterdam Mus.). PI. 82, fig. 2238. 

Jolo (Sulu) Sea [P. H. Carpenter, 1888; A. H. Clark, 1912] (fragments, M. C. Z). 

Port Galera, Mindoro; Dr. Laurence E. Griffin (7, M. C. Z., 621, 669, 670). 

Philippine Islands [A. H. Clark, 1912]. 

Macclesfield Bank; 24 meters [Bell, 1894; A. H. Clark, 1912, 1913] (1, B. M.). 

Pelew Islands [Liitken, 1877; P. H. Carpenter, 1888; A. H. Clark, 1909, 1911, 
1912] (1, C.M.) PI. 66, figs. 186, 187. 
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Ekalin, St. Matthias Island, Bismarck Archipelago; reef; Dr. G. Duncker [A. H. 
Clark, 1912] (2, H. M.). 

St. Matthias Island; H. Schéde [A. H. Clark, 1912, 1913; Hartmeyer, 1916] 
(5, Berl. M., 5939). 

New Britain; Prof. Arthur Willey [Bell, 1899; A. H. Clark, 1912, 1913] (1, 
B. M.). 

Port Denison, Queensland [Liitken, 1877; Hartlaub, 1891; A. H. Clark, 1911, 
1912] (1, H. M.). 

Uea (Uvea or Halgan), Loyalty Islands, east of New Caledonia; Doctor Griffe 
[Bélsche, 1866; Ludwig, 1877, 1879; P. H. Carpenter, 1879, 1881, 1888; Hartlaub, 
1891 (as Uca); A. H. Clark, 1912 (as Uca, Solomon Islands)]. Same [P. H. Car- 
penter, 1881]. 

Loyalty Islands; Prof. Arthur Willey [Bell, 1899; A. H. Clark, 1912, 1913] 
(2, B. M.). 

Lelti Island [A. H. Clark, 1912, 1913] (1, B. M.). 

Jaluit, Marshall Islands; Hernsheim, September 5, 1888 [A. H. Clark, 1912] 
(HSM): 

South Seas; Dr. Otto Finch [A. H. Clark, 1912] (1, Berl. M., 5350). 

No locality; George Bennett [J. Miiller, 1841, 1843; Dujardin and Hupé, 1862; 
P. H. Carpenter, 1879, 1881, 1882; Bell, 1882; A. H. Clark, 1911] (2, L.M.). Same 
[J. Miller, 1849; P. H. Carpenter, 1881]. Same [A. H. Clark, 1912] (1, H. M.). 

Geographical range-—From the Andaman Islands to northern Australia, the 
Loyalty, Pelew, and Marshall Islands, the Philippines, and Macclesfield Bank. 

Bathymetrical range-—Chiefly littoral; from the shore line down to 50 (?64) 
meters. 

History—Dr. P. H. Carpenter suggested that the figure of Linck’s Caput- 
Medusae brunnum represents a species of Comasteridae, and this conclusion is un- 
doubtedly justified. Indeed, one may go a step further and say that Comanthus 
bennetti is with little doubt the species depicted. 

Lamarck’s Comatula multiradiata, which was described in 1816, was based upon 
3 specimens which had been collected in the Moluccas by Péron and Lesueur in 1803. 
Each of these 3 specimens represented a different species. One was an example of 
Capillaster sentosa, another an example of Comanthus bennetti, and the third was 
described by Johannes Miiller, as a reidentification of Comatula multiradiata, under 
the name of Alecto multifida. 

In 1832 Georg August Goldfuss described and figured in detail under the name 
of Comatula multiradiata a specimen from the Indian Ocean—probably the Dutch 
East Indies. There can be no doubt that his figure represents an example of bennett. 

Much confusion has arisen in regard to this specimen for the reason that Goldfuss 
described it as having conspicuous basals, plates which do not occur externally in 
any of the recent comasterids. An examination of his figure shows, however, that 
the supposed basals are in reality the small ends of the basal rays plus a gablelike 
structure above them formed from the everted and thickened adjacent lateral borders 
of the radials. Such a condition is not infrequent in the Jarge comasterids. Car- 
penter described the same thing in his original diagnosis of Comanthina schlegelii, 
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though he failed to detect the correspondence between the interradial structure in 
this specimen and in the one figured by Goldfuss. 

In 1839 Goldfuss referred his Comatula multiradiata to the genus Comaster, which 
had been erected by Louis Agassiz in 1836. 

In 1841 Miiller described under the name of Alecto bennetti 2 specimens in the 
Leyden Museum which had been collected by Mr. George Bennett, but which had 
no definite locality label. Miller had not himself seen the specimens, his description 
being based upon notes furnished him by Troschel. 

Speaking of Goldfuss’ specimen, Miiller said that the Indian Comatula multi- 
radiata of Goldfuss differs from the ordinary comatulids through the possession of 
basals, and added that Mr. Agassiz had correctly erected a special genus, Comaster, 
for its reception. But Agassiz’ genus Comaster was based upon the Comatula multi- 
radiata of Lamarck, and not upon the Comatula multiradiata of Goldfuss. The 
Comatula multiradiata of Lamarck, which is not the same as the Asterias multiradiata 
of Linné, 1758, was reidentified by Miller and redescribed as Alecto multifida. The 
type of Comaster, therefore, is Comatula multiradiata Lamarck, 1816 (not Asterias 
multiradiata Linné, 1758) = Alecto multifida J. Miiller, 1841. 

Miller added that he regarded Agassiz’ genus Comaster (with the assumed type 
Comatula multiradiata Goldfuss) as not different from the fossil genus Solanocrinus. 

Miiller believed that since Comatula multiradiata Lamarck, 1816, and Comatula 
multiradiata Goldfuss, 1832, are different species, and since Lamarck’s species is 
quite unrecognizable from his description, the name multiradiata must hold for 
Goldfuss’ type, which was adequately described and figured. 

In 1849 Miiller repeated without change his original description of bennetti, 
referring it to the genus Comatula. 

He said that he was unable to determine with certainty the specimen figured 
by Goldfuss; but if the drawing of the ossicles of the division series is correct and 
syzygies were not overlooked, the species would be Comatula bennetti, as it agrees 
with that form in the large number of arms, in the form and number of the ossicles 
in the division series, and also in the number of the cirrus segments. 

He remarked that Goldfuss’s dissected specimen is no longer to be found in the 
collection at Bonn. But he found there another complete specimen in alcohol 
labeled Comatula multiradiata. In this the cirri have up to 23 segments. All of the 
axillaries are syzygial pairs, and on the arms there are about 6 muscular articulations 
between successive syzygies. He noted that this had not so many arms as the one 
figured by Goldfuss, and in this feature, as well as in the occurrence of syzygies in 
the axillaries, it agrees with the multiradiatus of Retzius (Capillaster multiradiata). 

Dujardin and Hupé in 1862 under the name of Comatula bennetti, published a 
translation of Miiller’s original description of this species. In their description of 
Comatula multifida they said that the number of arms may rise as high as 50. This 
number I believe to have been taken from the specimen of bennetti, with 56 arms, 
which was collected by Péron and Lesueur in 1803 and included by Lamarck in his 
Comatula multiradiata. They accepted Comaster as a genus distinet from Comatula. 
In it they included only a single species, Comaster multiradiatus Goldfuss, under 
which they erroneously included as a synonym Comaster multiradiatus Agassiz, 
which is the Alecto multifida of Miiller, 1841. 

97298—31——36 
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In 1866 Dr. Wilhelm Bélsche described in detail a specimen of bennetti in the 
Géttingen Museum which had been collected in the Loyalty Islands by Doctor 
Griffe. He noted that Miiller’s original description was incomplete, and that, 
through Professor Keferstein, he had had Herr Herklots, the conservator of the 
Reichs-Museum in Leyden, make a comparison between his description and Miiller’s 
original specimens in order to confirm the identification. 

It was this specimen which was studied by Prof. Hubert Ludwig, then at Gét- 
tingen, and which was mentioned by him in 1877 and 1879. 

In 1877 Prof. Christian F. Liitken listed Actinometra brachymera from Port 
Denison and the Pelew Islands, but he gave no description of this new form. 

Dr. P. H. Carpenter in 1877 discussed the genus Comaster, considered as including 
only Comaster multiradiatus Goldfuss, at great length. He said that the recent genus 
Comaster, or Comatula multiradiata of Goldfuss, from the Indian Ocean, has been 
considered by most authors generically identical with the fossil genus Solanocrinus 
on account of the appearance of the basals on the exterior of the calyx. 

The condition of the central ends of the basals, however, and, in fact, of the 
whole calyx, is very remarkable and very unlike that presented by any other comat- 
ulid with which we are acquainted, while the differences between it and Solanocrinus 
are so very great that it is difficult to understand .how they could ever have been 
regarded as belonging to one and the same genus. 

He remarked that the centrodorsal of Comaster is hemispherical, but its margin 
is not infolded as a broad lip forming a wide superior ventral surface on which the 
radials rest. These last bear the axillaries directly, without the intervention of any 
IBr,, which are always present in comatulids, and have very narrow inferior faces 
that simply rest upon the thick rim of the hemispherical centrodorsal basin. The 
inferolateral angles of every pair of contiguous radials are truncated, and the spaces 
left between them when they are in the natural condition of apposition by their 
lateral faces are occupied by the 5 triangular basals which rest on the rim of the centro- 
dorsal basin, and are visible on the exterior of the calyx alternating with the radials, 
just like the peripheral ends of the basals of Solanocrinus costatus. In this species, 
however, the basals are longish rods of considerable relative width and are in contact 
by their central ends, while in Comaster they are small triangular pieces from the 
middle of the inner and lower edge of each of which there arises a toothlike process 
in the shape of a small cartilaginous rod extending to the center of the centrodorsal, 
which is grooved to receive it. 

He noted that Goldfuss did not describe anything that could be regarded as a 
rosette in Comaster, and the small triangular basals would seem to be the ultimate 
condition of the embryonic basal plates, with which they exactly agree in their 
relative position. But the relations of their central processes are somewhat difficult 
to understand. They can hardly be regarded as comparable, except in their inter- 
radial position, to the rays of the basal star of the comasterids, for they lie in grooves 
on the floor of the cavity of the centrodorsal basin and are apparently independent 
of the radials, which have no extensive area of synostosis with the centrodorsal 
piece as in the comatulids—while from Goldfuss’s account of them they do not seem 
to be calcified, but instead to be more of a cartilaginous nature. 
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Comaster, he continued, further differs from all the comatulids with which we 
are acquainted, and also from Solanocrinus, in the fact that the nervous cords are 
not lodged in canals which perforate the pieces of the calyx, but lie freely on the 
superior surface of the segments, the opposed terminal faces of which lie flatly against 
one another. The muscles and ligaments lie along their concave inner sides and cover 
in the freely exposed nerve cords. From the II/Br axillaries onward, however, all 
the segments have articular surfaces of the usual character, and are perforated by 
central canals in which the nerve cords lie. This condition of the segments of the 
calyx of Comaster is of great interest, for, besides being the normal permanent condi- 
tion in the tessellate crinoids, it is the embryonic condition, so far as the position of 
the nerve cords is concerned, in the comatulids. 

Carpenter said that these facts will suffice to show the very great differences 
that exist in the skeleton alone between Comaster and the other comatulids, including 
Solanocrinus, with which genus it has been united on account of the appearance of 
the basals on the exterior of the calyx. In Solanocrinus, however, as in the other 
comatulids, the radials are perforated by central canals for the nerve cords, and the 
absence of this character in Comaster would alone justify our referring these 2 forms 
to separate genera, even if this were the only difference between them, which is by 
no means the case. 

In 1879 Carpenter discussed Comaster at some length. He seems to have begun 
to suspect that there was something wrong with Goldfuss’s description and figure of 
the calyx and associated structures, for he said that as Comaster has not been seen 
by any naturalist since the time of Goldfuss its position must still remain in doubt. 
He included Actinometra bennetti in the list of recent comatulids to be referred to 
the genus Actinometra. 

In 1881 Carpenter redescribed the type specimens of benneiti at Leyden. He 
mentioned a specimen from Uea in the natural history museum at Stuttgart, and 
another from the Pelew Islands in the museum at Copenhagen. At the same time 
he described a new species, Actinometra peronii, based on a specimen collected by 
Hoedt on the south coast of Ceram. This he believed to be identical with one in 
the Bonn Museum which had been referred to by Miiller in 1849, and another in the 
Paris Museum collected by Péron and Lesueur in 1803, both of which he had per- 
sonally examined. 

In 1882 Carpenter described 2 specimens in the Hamburg Museum, one from 
Singapore and the other without locality. In the same year Prof. F. Jeffrey Bell 
published specific formulas for both bennetti and peronii. 

In the Challenger report on the stalked crinoids published in 1884 Carpenter said 
that he had been unable to find sacculi in bennetti. He divided the genus Actino- 
metra, here used as including all the comasterids, into 8 groups (A—H) on the basis of 
the characters exhibited by the arm division. The last group, in which the I1IBr 
series are 4 (3 +4), he called the group of Actinometra bennetti. He now had become 
more than ever uncertain about the actual existence of a form with the peculiarities 
described for Comaster, and he referred to it as ‘‘the doubtful Comaster.’’ 

In 1887 Prof. Ludwig von Graff described the myzostomes from a specimen 
from the Moluccas in the Amsterdam Museum. 
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In 1888 in the Challenger report on the comatulids Carpenter said that the leading 
character of Comaster, according to its proposer, depended upon the number of divi- 
sions in the arms, and was rightly disregarded by Goldfuss who thought more of the 
presence of basals on the exterior of the calyx as a generic distinction. He said 
that Miller adopted the genus in the sense in which it was understood by Goldfuss, 
but that he seems eventually to have abandoned it altogether. This will doubtless 
prove to be its ultimate fate, as it has not been seen by any naturalist since the time 
of Goldfuss, whose original specimen of it was dissected and has since disappeared. 
If his account of it is correct, Comaster must have been a very remarkable type 
differing in many respects from all other recent comatulids. But Carpenter was 
now inclined to believe that the apparent peculiarities are merely due to the want of 
knowledge respecting the internal structure of the calyx of comatulids which was 
prevalent at the time of Goldfuss, and that Comaster is in reality nothing but a large 
Antedon (in the broad sense in which the term was used by Carpenter) or Actinometra 
(comasterid). He placed Comaster of Agassiz, 1835 (really 1836), in the synonymy 
of Actinometra. Comaster as used by Dujardin and Hupé he placed under both 
Antedon and Actinometra, although the only included species mentioned by them was 
the Comaster multiradiatus of Goldfuss. Comaster as used by Lundgren, 1874, he 
placed in the synonymy of Antedon. 

Carpenter did not discuss bennetti in detail, since it was not secured by the 
Challenger, but he gave its specific formula, several times mentioned the chief fea- 
tures of the arm division, and inserted it in the key to the species of the Parvicirra. 
group of Actinometra. Here it fell in the section characterized by the presence of 
Il1Br 4 (3 +4) series, and also [VBr 4 (3 +4) series, and by having the cirri XL-L, 25, 
It was contrasted with parvicirra, regalis, schlegeli and peroni, in which the cirri 
were said to be X-XXX. 

Among the localities for this species he included the Sooloo (Jolo) Sea, this 
record being based upon some arm fragments collected by the United States Exploring 
Expedition and now in the Museum of Comparative Zoélogy at Harvard University. 

Of peroni he gave a specific formula, and mentioned the specimen which he had 
found among the 3 individuals included by Lamarck in his Comatula multiradiata. 
But the only locality he gave for this form was Ceram. He inserted it in the key 
to the species of the Parvicirra group, where it was distinguished by having 80 cirrus 
segments in contrast to parvicirra, regalis, and schlegeli, in which the cirrus segments 
number 10-20. He mentioned elsewhere that the cirri are very long. 

Dr. Clemens Hartlaub in 1891 recorded and published notes upon 4 specimens 
which had been collected by Dr. J. Brock at Amboina. One of these had the charac- 
ters described by Carpenter for peroni, and Hartlaub said that he believed the separa- 
tion of these 2 supposed species could no longer be maintained. 

He wrote to Carpenter expressing this opinion, and Carpenter replied that he 
agreed that the 2 forms are in reality identical. 

Hartlaub reexamined the specimen at the Géttingen Museum from the Loyalty 
Islands which had been described by Bélsche in 1866, and in this he found additional 
evidence that bennetti and peroni are synonymous. The locality he gave us Uca, 
which is a slip for Uea. 
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In the Hamburg Museum he found a specimen from Port Denison bearing the 
manuscript name Actinometra brachymera of Liitken. This he determined as bennetti. 

In April, 1891, the Rev. Canon Alfred Merle Norman pointed out that Comatula 
multiradiata Lamarck is the type of Agassiz’s genus Comaster, and that this genus 
was erected to include forms allied to Antedon in which the arms are ramified instead 
of being simply bifurcated. He said that if there is such a form as that described 
by Goldfuss, which several authors have doubted, it will require the intervention of 
a new generic name, for which he suggested Goldfussia. 

Dr. Francis Arthur Bather in May, 1891, indicated that Goldfussia is preoccupied. 

Prof. F. Jeffrey Bell in 1894 recorded a specimen of this species from the Mac- 
clesfield Bank. In 1895 Prof. René Koehler recorded Actinometra robustipinna 
from the Bay of Amboina, which had been collected by MM. Maurice Bedot and 
P. Pictet. As the type specimen of Carpenter’s Actinometra robustipinna is a species 
of Himerometra, Professor Koehler’s record is undoubtedly based upon benneiti, 
which is the only comasterid that would fit Carpenter’s description. 

In 1899 Bell recorded (as Actinometra grandicalyr) a specimen from New Britain 
which had been collected by Prof. Arthur Willey. 

In 1909 I recorded and gave notes upon a magnificent specimen from the Pelew 
Islands which, bearing the name Actinometra brachymera Liitken, is in the collection 
of the Copenhagen Museum. At the same time I remarked that Professor Koehler 
recorded a specimen of Comanthus robustipinna from Amboina, but that from his 
description it seems probable that the example really belongs to this species, which 
had previously been found at Amboina. I added that Carpenter’s original descrip- 
tion of robustipinna is perfectly applicable to certain specimens of bennetti. 

In 1911 in a paper on the crinoids in the collection of the Leyden Museum I 
included in the synonymy of Comanthus bennetti the Comatula multiradiata of Gold- 
fuss, 1832, the Actinometra brachymera (nomen nudum) of Liitken, 1877, and the 
Actinometra peronii of Carpenter, 1881. I also stated that the type specimen of 
Actinometra robustipinna had proved on examination to be a representative of a 
species of Himerometra and not an Actinometra at all. In another paper on the 
crinoids of the Paris Museum I gave notes upon the specimen of bennetti which had 
been collected in 1803 by Péron and Lesueur. In a memoir on the crinoids of Aus- 
tralia, also published in 1911, I repeated the synonymy given in the paper on the 
Leyden crinoids, and gave a summary of the knowledge of this species. The western 
extremity of the range was given as the Bay of Bengal. This referred to unrecorded 
specimens from the Coco Islands. 

In 1912 in a paper on the crinoids of the Hamburg Museum I recorded and gave 
notes upon the 6 specimens in that institution. Three of these, one from Jaluit and 
2 from St. Matthias Island, had not previously been recorded. In another paper on 
the crinoids of the Berlin Museum I listed and gave notes upon 6 specimens, | from 
the South Seas and 5 from St. Matthias Island. In my memoir on the crinoids of the 
Indian Ocean I gave a fairly detailed synonymy of this species, including references 
to the specimen included in Lamarck’s Comatula multiradiata and that recorded by 
Bell under the name of Actinometra grandicalyx. Extended notes on 2 individuals 
from Table Island in the Coco group were given. I appended a complete list of 
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localities. In this there appears ‘“‘Uca, Solomon Islands,” which is an error for Uea, 
Loyalty Islands, confused with Ughi in the Solomons. The last locality, Philippine 
Islands, refers to a preceding one, Sulu Sea. In a paper describing a number of new 
species contained in the Siboga collection which was published in 1912 there is included 
Comanthus crassicirra. This new form was said to be related to Comanthus japonica, 
and to be the first member of the small group to which C. japonica belongs to be 
brought to light south of Japan. 

In 1912 Dr. August Reichensperger mentioned that the chambered organ of this 
species contains numerous spherules, which are found in all the chambers. He had 
2 specimens of this form which came from among a number collected by Professor 
Strubell at Amboina in 1890 which were turned over to him by Prof. Hubert Ludwig. 

In 1913 I published notes upon the 5 specimens in the British Museum. One 
of these, from Lelti Island, had not previously been recorded. 

In 1918 I recorded 3 specimens from as many Siboga stations, and included the 
Comanthus crassicirra which J had described in 1912 in the synonymy of bennetti. 


COMANTHUS PLECTROPHORUM H. L. Clark 
Plate 23, Figure 62; Plate 69, Figures 190, 191 


Comanthus plectrophorum H. L. Cuarx, Biol. Results Fishing Exper. F. I. 8. Endeavour, 1909-1914, 
vol. 4, pt. 1, June 2, 1916, p. 15 (description; east of Flinders I., Bass Strait; 100-300 fathoms); 

pl. 4, fig. 1. 

Diagnostic features —The proximal and middle pinnules have the segments in 
their basal portion produced dorsally into conspicuous dorsal processes which on the 
lower segments may be as high as the width of the segments themselves. The centro- 
dorsal is large and discoidal, 10 mm. in diameter. The cirri are very numerous, 
LYV-LX, long, with 29-37 segments of which the distal are carinate with slightly 
produced distal edges. 

Description.—The centrodorsal is about 10 mm. in diameter and more than 2 
mm. high, with the bare dorsal pole very rough, slightly concave, and about 6 mm, 
across. The cirrus sockets are arranged in 3 crowded and irregular rows. 

The cirri are LV—LX, 29-37, usually about 32. Some of the proximal segments, for 
instance the fourth-ninth, are longer than broad; the fifth is particularly long. 
Beyond the tenth (which from the figure appears to be a transition segment) the 
distal dorsal margin projects slightly, the segments become laterally compressed, and 
a marked dorsal keel is formed which is most fully developed on the 4 or 5 segments 
preceding the penultimate. When seen from the dorsal side this is more of a tubercle 
than a keel, but the lateral aspect is very keel-like. 

The radials are entirely concealed. The IBr, are short and broad, in lateral 
contact for about three-fourths of their length. The IB, (axillaries) are very short 
and broad, at least three times as broad as long, and are not at all in contact with 
each other. Of the I1Br series 9 are 4 (3+4) and 1 is 2. Externally they are well 
separated from each other; internally the IIBr, are more or less in lateral contact. 
The IIIBr series are 4 (8+ 4), in 2 instances 2. The IVBr series, when present, are 4 
(3+4). One of the 2 specimens has no IVBr series, but there are 4 in the other. In 
1 specimen (that without IVBr series) the distal edges of the elements of the IIBr 
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and IIIBr series are thickened and slightly flaring, and there is little indication of 
synarthrial tubercles; but in the other, while very slight synarthrial tubercles are 
indicated, the segments are all smooth and indistinct. 

The arms are 40-44 in number, and ate rather more than 100 mm. in length. 
The brachials soon become very markedly triangular with thickened, flaring, and 
roughened distal edges; but distally they again resume a quadrilateral form and the 
distal margins are not modified. 

The first syzygy is between brachials 3+ 4, and the second from 8 to 16 brachials 
beyond. After the second syzygy there may be a second interval of from 8 to 10 
brachials, but as a rule syzygies become frequent and very regularly spaced, in 1 
specimen occurring at intervals of 4 and in the other of 5 muscular articulations. 

The pinnules, especially the oral pinnules, are long and slender. Py is more 
than 30 mm. in length and consists of more than 70 segments. The succeeding pin- 
nules decrease in length to P,, which is only about 15 mm. long and is composed of 
only 20-25 segments. The comb of the lowest pinnules consists of about 12-15 
segments. The combs persist as far as Py on which the comb consists of 7 or 8 seg- 
ments. The basal segments of all the pinnules except at the very tip of the arm are 
much broader than long. In the basal and middle portions of the arm from 3 to 12 
of these broadened segments are conspicuous for their flaring spinulose margins which 
are prolonged on the aboral side into remarkable spinulose spurs. These spurs are 
largest and most fully formed on the basal segments, except the first 2, of the lowest 
pinnules. Passing distally along the arm as well as outward along each pinnule, 
these spurs become less and less evident and finally disappear. 

The disk is about 30 mm. in diameter, and is quite fully plated, especially along 
the ambulacral grooves. The position of the mouth can not be determined. 

The color in alcoho! is light brown, the cirri being somewhat lighter than the 
arms. On drying the color becomes uniformly light fawn or very pale buff. 

Notes.—A specimen from the Gippsland coast may be described as follows: 

The centrodorsal is large, thick discoidal with beveled sides; the dorsal pole is 
4 mm. in diameter with a pit 1.5 mm. in diameter in the center. The cirrus sockets 
are arranged in 3 and a partial fourth closely crowded and more or less irregular rows. 

The cirri are very numerous, long and rather stout, XL, 29-30, from 35 to 40 
mm. long. The first segment is very short, the second is longer, the third is about as 
long as, or somewhat longer than, broad, and the fifth-seventh or fifth-eighth are the 
longest, half again as long as broad. The segments following decrease in length 
so that the tenth or twelfth is about as long as broad and the distalsegments are between 
half again and twice as broad as long. The seventh, eighth, or ninth may be a faintly 
marked transition segment, though on most cirri no definite transition segment is 
distinguishable. On the eighth or ninth segment the distal border dorsally is elevated 
and produced into a broad chisel-like edge. In the terminal portion of the cirri this 
narrows and the last 3 to 6 segments are very bluntly and roundedly carinate, in 
lateral view appearing to possess a high carinate dorsal process of which the crest is 
parallel to the axis of the segment. The opposing spine is low, conical, and much 
broader at the base than high. The terminal claw is slender, longer than the penulti- 
mate segment, strongly curved in the basal third but nearly straight in the distal 
two-thirds. 
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The ends of the basal rays are visible as small tubercle in the angles of the calyx 
just beneath the ends of the radials. Deep but very narrow subradial clefts are 
present. 

The radials are visible only in the interradial angles where their anterolateral 
angles form a narrow and rather high triangle in the middle of the base of which is 
situated the end of the basal ray. The IBr, are extremely short and band-like, in the 
midradial line almost completely hidden by the centrodorsal. Their proximal lateral 
angles are just in contact above the triangle formed interradially by the anterolateral 
portion of the radials. From this point of contact the lateral sides, which are very 
short, diverge at a right angle. The IBr, (axillaries) are short, from somewhat more 
than twice to three times as broad as long, triangular, with the anterior sides moder- 
ately concave. The lateral angles project for some distance beyond the anterolateral 
angles of the IBr,, and the proximal border of these lateral angles makes approximately 
a right angle with the lateral borders of the IBr,. All 10 of the I1Br series are 4 
(3+4). They are strongly and evenly rounded dorsally, interiorly quite and exteriorly 
almost in lateral contact, there being only a narrow strip of perisome visible beneath 
the bases of the adjacent Pp, which are in lateral contact. There are 19 IIIBr series, 
all of which are 4 (+4). These resemble the IJ Br series. The 2 arising from each 
IIBr series are in close contact interiorly. The 2 on either side of the miradial line 
are separated only by the bases of the Pp. Those on the outermost sides of the post- 
radial series are separated from their neighbors by usually about half their width. 

The 39 arms are 130 mm. long. The earlier brachials, beyond the proximal 
discoidal brachials, are triangular, about half again as broad as the longer side, after 
the proximal third of the arm becoming very obliquely wedge-shaped, and after the 
middle of the arm shorter, nearly twice as broad as the longer side, and distally longer 
again. The distal edges of the brachials are rather strongly produced and are armed 
with very numerous minute spines which become larger and stouter in the outer half 
of the arms. 

The first brachial syzygy is always between brachials 3+4, and the first pinnule 
is always on the second brachial. 

The earlier segments of the pinnules on the division series bear high carinate 
processes which are usually shaped like a thick T, and the opposite side of the segment 
is similarly produced. On P, the side of the basal segments toward the arm tips, 
beyond the first, is produced into a high narrow process of which the height is equal 
to about half the width of the segment which bears it and the width is equal to some- 
what less than half the length of the segment. The processes on the second and third 
segments are more or less T-shaped with a more or less sharp crest parallel to the axis 
of the pinnule. Those on the succeeding segments are transversely broadened and 
thickly studded with short spines. After about the eighth segment these processes 
very slowly decrease in height and disappear after about the middle of the pinnule. 
Soon after this this border of the segments again slowly rises into a hump crowned 
with numerous short spines. As this hump increases in height it gradually moves 
to the outer side of the pinnule and becomes transformed into the teeth of the terminal 
comb. The terminal comb of P, has about 16 teeth which are high, practically oblong, 
and are separated from each other by about their own width. The earlier segments 
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of P; have the side opposite that bearing the long processes thickened and armed with 
very numerous short spines, giving a strongly serrate profile. This feature decreases 
and disappears at about the end of the proximal third of the pinnule. On P,, which 
is much smaller than P,, the processes on the distal side of the earlier segments are 
narrower than those on P, and arecurved more or less toward the pinnule tip. The 
processes on the opposite side of the segments are strongly developed. The comb 
consists of about 16 teeth which are high but very narrow, those at the tip of the 
pinnule becoming very small. P3; resembles P;. On P, and the following pinnules 
the processes on the side of the basal segments toward the arm base are absent, but 
those on the side toward the arm tip are strongly developed. These persist, in the 
form of spinous crests, to the terminal pinnules. 

Another specimen has 40 arms. All of the division series are 4 (8+4). The 
dorsal pole of the centrodorsal is 7.5 mm.in diameter. The cirri have 29-30 segments. 

In a specimen with 38 arms all the division series are 4 (3+4). The longest 
cirri have 34-38 segments and are up to 50 mm. long; most of the cirri have about 30 
segments, and the smaller may be only 15 mm. long with 15 segments. 

A specimen with 31 arms has the cirri with 18-21 segments. 

In a specimen with 27 arms all the division series are 4 (3+4). The longest 
cirri have 28-32 segments. 

Localities —East of Flinders Island, Bass Strait, between Australia and Tas- 
mania; 183-548 meters; Endeavour, December 3, 1913 [H. L. Clark, 1916] (2, M. C. Z., 
710; Austr. M.). 

Endeavour; off the coast of Gippsland, Victoria, southwest of Rame Head (lat. 
38° 15’ S., long. 149° 20’ E.); 274-475 meters; September 19, 1914 (5). PI. 28, fig. 
62; pl. 69, figs. 190, 191. 

Remarks.—As Doctor Clark says, this is a very well characterized and remarkable 
species of Comanthus which is related to C. bennetti and to C. pinguis, though easily 
distinguishable from both by the curious pinnule segments. The small number of 
arms and the color will further distinguish it from C. bennetti, while the shape of the 
arms, especially at the base, separate it from C. pinguis. From the south Australian 
C. trichoptera and its allies the size, the cirri, and the pinnules all sharply distinguish it. 

COMANTHUS PINGUIS A. H. Clark 
Plate 70, Figures 192, 193; Plate 71, Figure 194 


{See also vol. 1, pt. 1, fig. 68 (section of centrodorsal and radial pentagon), p. 93; figs. 171, 172 
(centrodorsal), p. 231; fig. 329 (cirrus), p. 281; pt. 2, fig. 248 (arm), p. 199; fig. 386 (pinnule 
tip), p. 245; fig. 701 (disk), p. 341] 

Actinometra, sp. McCuenpon, Bull. American Mus. Nat. Hist., vol. 23, 1906, p. 123 (Suruga Gulf 
and Sagami Sea; myzostomes). 

Actinometra robustipinna A. H. Cuark, Proce. U. S. Nat. Mus., vol. 33, 1908, p. 684 (type of inter- 

costal union). 

Comaster robustipinna A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 34, 
1908, p. 305 (various localities in Sagami Bay; Suruga Gulf). 

Phanogenia robustipinna A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus robustipinna A. H. Cuarx, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed). 
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Comanthus pinguis A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhayn, 1909, 
p. 147 (resembles C. benneiti, especially in regard to the centrodorsal and the cirri); Proce. Biol. 
Soc. Washington, vol. 25, 1912, p. 19 (cirri compared with those of Comissia littoralis); Smiths. 
Miscell. Coll., vol. 60, No. 10, 1912, p. 7 (general appearance similar to that of Comantheria 
grandicalyz); p. 9 (35° 12’ N., 159° 44’ E., 30 fathoms; 35° 07’ N., 139° 44’ E., 21 fathoms); 
Crinoids of the Indian Ocean, 1912, p. 94 (synonymy; localities)—H. L. Crark, Biol. Results 
Fishing Exper. F. I. 8. Endeavour 1909-1914, vol. 4, pt. 1, 1916, pp. 16, 17 (comparison with 
C. plectrophorum).—A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 49 (in 
key; range).—Guistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol 5, No. 6, 1922, p. 46 
(Bock’s stations 14, 15, 18; notes); figs. 35, 36, p. 44; Zool. Bidrag fran Uppsala, vol. 9, 1924, 
p. 11 (forked pinnule); p. 21 (Mortensen’s station 10; distal pinnule replaced by an arm); p. 39, 
footnote (disk reaches to IIIBr 2 or 4); fig. 4, p. 18; figs. 185-138, p. 95 (pinnule articulations) ; 
Vidensk. Medd. fra Dansk naturh. Foren., vol. 83, 1927, p. 10 (localities; notes). 

Comanthus (Comanihus) pinguis A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 37, 1909, p. 29 (Sagami 
Bay, Japan). 

Comanthus japonica A. H. Crarx, Proc. Biol. Soc. Washington, vol. 26, 1918, p. 178 (range in east 
Asia); p. 180 (8 miles outside Hong Kong; notes). 

Comanthus (Bennettia) pinguis A. H. Cuarx, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, 
p. 214 (southern Japanese species; range and its significance). 

Diagnostic features ——The centrodorsal is large and more or less hemispherical, 
with the dorsal pole concave. The cirri are numerous, large, and stout, with 25-38 
(most commonly 28-34) segments of which the terminal 10 or 14 are about twice 
as broad as long with the dorsal side carinate and, in lateral view, produced into an 
angular prominence. The arms are 25-49 (most commonly about 40) in number, up 
to_200 (usually about 150) mm. long. 

The broad and flattened division series of this species, combined with the large 
and prominent centrodorsal and the numerous long and stout cirri with short carinate 
distal segments, giving the cirri as a whole a serrate or scalloped distal dorsal profile, 
are very characteristic, and as a rule this species is readily recognizable at a glance. 

Description.—The centrodorsal is large and hemispherical, from 10 to 12 mm. in 
diameter, with a slightly concave polar area usually about 7 mm. across furnished 
with a shallow median pit. The cirrus sockets are marginal, arranged in 3 or 4 closely 
crowded alternating rows. 

The cirri are XXVIII-LVIII (usually XXXV—XLV), 25-38 (most commonly 
28-34), from 30 to 40 mm. in length, large, and stout. The first segment is short, 
the second is about twice as broad as long, and the following gradually increase in 
length to the sixth, seventh, or eighth, which is about as long as broad. The next 
3 or 4 segments are about as long as broad or slightly longer than broad, and those 
succeeding gradually decrease in length so that the terminal 10 or 14 are about twice 
as broad as long. At about the twelfth segment the distal dorsal edge begins to 
project, sometimes only in the median line but more commonly in a broad gablelike 
ridge with the apex in the center of the distal end of the segment. Distally this 
ridge narrows while at the same time the dorsal surface of the segments becomes 
carinate progressively farther and farther back so that in a lateral view the dorsal 
profile of the cirri distally presents a notched or scalloped appearance. ‘Toward the 
tip of the cirrus the highest point in the dorsal carination.-moves gradually from a 
terminal to a median position. The opposing spine is represented by a low median 
tubercle which is slightly more than a right angle in lateral view. The terminal claw 
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is somewhat longer than the penultimate segment, moderately stout, and rather 
strongly curved basally, becoming more slender and less curved distally. 

The segment upon which the distal dorsal edge first begins to be prominent is in 
reality a transition segment, though in most specimens it is not particularly marked 
as such. The short distal segments are, however, always more highly polished than 
the more proximal. The transition segment, when distinguishable, is usually about 
the twelfth. 

The ends of the basal rays are visible as prominent tubercles in the interradial 
angles of the calyx. 

The radials are concealed by the centrodorsal in the median line, but extend 
upward in the interradial angles as far as the distal fourth of the Br, in the form of a 
broad triangle over the ends of the basal rays. The IBr, are short and broad with 
the proximal border convex due to the interradial triangles formed by the radials, 
four or five times as broad as the median length; the lateral edges are very short, 
meeting above the ends of the radials but diverging in their distal half at approxi- 
mately a right angle, or forming a U-shaped gap. The IBr, (axillaries) are broadly 
pentagonal or almost triangular, rather more than twice as long as the IBr,, about 
twice as broad as long, not in lateral contact. The I[Br series are 4 (3+4), broad, 
moderately rounded dorsally, exposing between them a strip of perisome usually 
equal to about one-third of their own width. The IIIBr series are 4 (3+ 4), usually 
nearly or quite all present. The IVBr series are 4 (3+ 4), but rarely present. The 
division series are all somewhat massive in structure. 

The arms are 25-49 (usually about 40) in number, from 100 to 200 mm. in length. 
The first brachials are wedge-shaped, almost entirely united interiorly, about twice 
as broad as the exterior length. The second brachials are similar in size and shape, 
but are not in contact interiorly. The first syzygial pair (composed of brachials 
3+4) is not quite so long as broad. The next 4 brachials are oblong, from two to two 
and one-half times as broad as long, and those succeeding rapidly become wedge- 
shaped and after the twelfth triangular and half again as broad as long. At the end 
of the first third of the arm the brachials gradually become wedge-shaped again and 
decrease in length, in the distal half of the arm being almost or quite oblong, three or 
four times as broad as long. After the fourth the brachials develop overlapping and 
finely spinous distal ends which become very prominent in the distal half of the arm. 
The arms usually increase somewhat in width up to the twelfth brachial, thence 
eradually tapering distally. 

Syzygies occur between brachials 3+4, again from between brachials 14+ 15 to 
between brachials 21+ 22, and distally at intervals of 4 muscular articulations. 

The disk is very large, from 30 to 42 mm. in diameter, and is naked. The anal 
tube is large, central, or subcentral. The mouth is submarginal, variable in position. 

Py is from 35 to 40 mm. in length, very stout basally but tapering rather rapidly 
as far as the ventral surface of the disk, then remaining of uniform width, moderately 
slender, though distinctly stouter than usual in this genus, and relatively stouter than 
in C. bennetti. It is composed of from 60 to 65 segments, all of which are somewhat 
broader than long, the enlarged basal segments being the shortest. The terminal 
comb is very long with 16-18 teeth which are small, vertically oval or almost circular, 
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widely spearated, scarcely reaching in height half the width of the segments which 
bear them. The terminal 4 or 5 segments taper to a point and do not bear distinet 
teeth. Pp is 30 mm. long, similar to Pp but considerably less stout basally. P, is 
25 mm. long, resembling Pp but considerably less stout basally; it is composed of 
about 45 segments. P, is from 10 to 12 mm. long, small, weak, and slender, with 
about 30 segments. PP, is similar, but only 7 mm. long. P, is similar, 6 mm. long. 
P; and the following pinnules are without terminal combs, 5 mm. long with 16 seg- 
ments of which the first 4 are not quite so long as broad and have their distal angles 
cut away, and the remainder are about as long as broad and smooth. After remaining 
uniform for some time the pinnules slowly increase in length and in the number of 
their component segments, the distal pinnules being 12 mm. long, slender, with about 
30 segments of which the first 2 are short and the remainder are about as long as broad. 
The second-fourth or -fifth segments of the middle pinnules are slightly produced 
dorsally, giving the dorsal profile of these pinnules a serrate outline. The outer 
surface of the pinnule segments is finely spinous, but the distal ends are not over- 
lapping. 

The color in alcohol varies from white to dark brown, often with a dark lateral 
line on the division series and arms. 

Notes.—In the specimen from off Hong Kong Harbor the cirri are XXVIII 
31-34, from 35 to 40 mm. in length. The segments in the outer half are broader 
than long, highly polished, and bear high and sharp carinate processes. There 
are about 40 arms 150 mm. long. All of the division series are 4 (3+4). 

This specimen appears undoubtedly to be referable to Comanthus pinguis, 
although the distal edges of the brachials and of the elements of the division series 
are less prominent than usual and the cirri are rather longer and more slender than 
is ordinarily the case. It agrees well, however, with specimens at hand from various 
localities in southern Japan. 

The small number of arms and the processes on the distal cirrus segments 
distinguish it from the variety of Comanthus bennetti occurring at St. Matthias 
Island. 

All 3 of the specimens from northeast of Swatow are very large. One has 42 
arms. Another apparently has 41 arms; the cirri have 31-33 segments and are 40 
mm. long. The third is similar to the other two. 

The specimen from south of the Goto Islands consists of a centrodorsal and arm 
bases. There apparently were about 40 arms. 

One of the specimens collected by Captain Christiansen between the Goto 
Islands and Nagasaki has 40 arms. One IIIBr series is missing, the loss being com- 
pensated by the development of a IVBr series on the inner side of a IIJBr series. 
One of the IIBr series is 2, all of the other division series being 4 (+4). The disk 
is 40 mm. in diameter. Another specimen has 42 arms. A third has 41 arms; 
there is a single IVBr series developed on the outer side of a IIIBr series. All of 
the division series are 4 (3+4). Of the 2 remaining specimens 1 is of enormous size. 
All of these specimens are of a more or less brownish yellow, usually brown on the 
dorsal surface of the division series and sometimes dark brown on the dorsal surface 
of the arms for part of their length. 
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In 1 of the 2 specimens from Bock’s station 14, as described by Gislén, the centro- 
dorsal is almost hemispherical, 9 mm. in diameter. The free dorsal pole is 5 mm. in 
diameter, and is a little hollowed in the middle. The cirri are arranged in 2 rows. 

The cirri are XXXVIII, 28-33, from 30 to 36 mm. in length. The first and 
second segments are short, the third-fifth are about as long as broad or slightly 
longer than broad, and the sixth-tenth are half again as long as broad. The distal 
segments are twice as broad as long. The dorsal processes begin from the fifteenth 
to the twentieth segment. Their height is equal to about one-fifth the width of the 
segments. There is a weak opposing spine. The terminal claw is half again as long 
as the segment which bears it, and is slightly curved. 

The radials are partially visible in the interradial angles. The IBr, are four 
times as broad as long, and are united in the proximal half. Just above their point 
of union there is a pit in the dorsal perisome. The IBr, (axillaries) are three times 
as broad as long, pentagonal, with the distal edges slightly concave. They are from 
6.5 to 7 mm. in width. The JIBr and IJIIBr series are 4 (3 +4). The division series 
are broad, smooth, and flattened, but the dorsal perisome is quite visible between 
them. The first ossicles following each axillary are united interiorly, there being 
beyond the point of union a pit in the perisome. 

The 38 arms are 125+ mm. long. The brachials are distally somewhat, but 
only slightly, thickened. There are 16 brachials for each 10 mm., or 13 if the syzygial 
pairs are counted as units. 

The first brachial syzygy occurs between brachials 3+4. The second is from 
between brachials 6+7 to between brachials 8+9, but is commonly omitted. The 
third, which on many arms is the second, is from between brachials 14+ 15 to between 
brachials 21+22. The distal intersyzygial interval is 4 muscular articulations. 

Pp is 30 mm. long and is composed of 50-55 segments, of which the terminal 
5 do not bear teeth. The comb is composed of 20 low thin teeth which in length are 
equal to about one-quarter the width of the segments which bear them. The pinnule 
on the IIIBr series is about 25 mm. long and is composed of 45 segments the terminal 
6 of which do not bear teeth. The comb is composed of 15 teeth. P, is 22 mm. long 
with 45 segments, of which the last 5 do not bear teeth. The comb is composed of 
15 teeth. P, is 10 mm. long and carries a comb with 8 teeth. Ps; is 8 mm. long and 
bears a comb with 6 teeth. P, and P; usually bear a rudimentary comb. The distal 
pinnules are 10 mm. long with about 25 segments. 

The disk is 32 mm. in diameter, reaching to the IIBr, or IIBr;. It is without 
granules. The mouth is adradial. The anal cone is 6 mm. long. 

The color is dorsally light yellow, ventrally yellow red, with a sharp dividing 
line, especially on the sides of the division series. 

The other specimen from Bock’s station 14 has the centrodorsal 9 mm. in diam- 
eter and 2 mm. high. The dorsal pole is rather flat, 6 mm. in diameter. 

The cirri are XXXIV, 28-31, from 30 to 38 mm. long. 

The elements of the division series are a little thickened at the articulations, 
and therefore the arm bases are not quite as smooth as in the preceding specimen. 

The 38 arms are 140 mm. in length. 
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Py» is from 35 to 42 mm. long with about 50 segments, of which the 5 or 6 ter- 
minal are smooth. The comb is composed of 16 teeth. The pinnule on the IiIBr 
series is 30 mm. long. P, is about 25 mm. long, and has the last 3 segments smooth. 
Its comb has 13 teeth. The comb of P; has 8 teeth. P; is 7 mm. long, and carries 
a comb with 6 teeth. P, and P; are a little shorter than P;, and also bear combs. 
P, is longer and is without a comb. 

The disk is 32 mm. in diameter. The anal funnel is 5mm. high. The color is 
as in the preceding specimen, but the disk is spotted with olive brown. 

In the specimen from Bock’s station 15, the centrodorsal is 8 mm. in diameter, 
with the dorsal pole 5 mm. in diameter. The cirri are XXXII, 23-28, from 18 to 
25mm. long. The dorsal spines are a little stronger than in the preceding specimens. 

The IBr, (axillaries) are three times as broad as long, with the distal angle 
somewhat produced. They are 6 mm. in breadth. 

The 32 arms are 115 mm. long. The interspaces between the IIBr; are 2.5 
mm. broad. The division series are somewhat more slender than those of the pre- 
ceding specimens. 

Pp is from 26 to 33 mm. long and is composed of about 45 segments, of which 
from 5 to 14 bear teeth, though the terminal segments are smooth. The pinnule 
on the IIIBr series, or P;, is 23 mm. long, and bears a comb consisting of about 10 
teeth. P,is 18 mm. long and bears a comb of 8-9 teeth. Ps, Ps, and P; bear a small 
short comb of 8-5 teeth. P, is 5.5 mm. long with 18 segments, and has no comb. 

The disk is 28 mm. in diameter. The anal tube is 4.5 mm. high. In color 
this specimen is a little more grayish brown than the 2 preceding. 

The 16 specimens from Mortensen’s station 10 have the following characters: 

The centrodorsal is 9 mm. in diameter, with the dorsal pole 5 mm. in diameter. 
The cirri are X XVII, 26-30, from 27 to 32 mm. long. The 38 arms are 100+ mm. 
long. The width of the I1Br, is 3.8 mm. There is an interspace between the I/Br, 
of adjacent rays 1 mm. broad. Pp is about 25 mm. long with a comb of 19 teeth 
and a smooth tip. The pinnule on the IIIBr series is about 15 mm. long. P, is 
4.5 mm. long. Combs occur as far as P, or P3. The disk is 30 mm. in diameter. 

The cirri are XXXII, 23-31, from 25 to 35 mm. long. The 28 arms are 100 mm. 
long. The width of the IIBr, is 3.8mm. The interspace between the IIBr, on adja- 
cent rays is 1.5 mm. 

The cirri are XX XV, 28-30, from 25 to 36 mm. in length. The 32+ arms are 
100+ mm. long. The width of the IIBr,; is 4 mm. The interspace between the 
IIBr; on adjacent rays is 0.6 mm. broad. The disk is 24 mm. in diameter. 

The cirri are XX XV, 30-35, from 28 to 35 mm. long. The 40 arms are 120 mm. 
long. The disk is 30 mm. in diameter. 

The cirri are about XL, 33-34, up to 42 mm. in length. There are 39 arms, all 
of which are broken. The width of the I]Br; is 5.3 mm. The division series are 
in lateral apposition. The disk is 35 mm. in diameter. 

The cirri are about XXXV, 33, 35 mm. long. The 38 arms are about 120 mm. 
in length. ‘The width of the IIBr,;is5 mm. The interspace between the IIBr series 
is 0.5 mm. broad. One of the rays is abnormal (see beyond, under ‘Abnormal 
specimens”). Pp is 388 mm. long. The pinnule on the IIIBr series is 27 mm. long. 
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P, is from 15 to 20 mm. long. P,, like all the preceding pinnules, bears a comb. 
The disk is 30 mm. in diameter. 

The cirri are about XL, 27-32, from 25 to 36 mm. long. The 38 arms are 100+ 
mm. long. The width of the IIBr, is 4.5 mm. The interspace between the I[Br 
series is 1.8 mm. broad. The disk is 38 mm. in diameter. The color is dark. 

The cirri are about XXX, all broken. The 88 arms are all broken. The width 
of the IIBr, is 3.8 mm. The interspace between the IIBr series is 1 mm. broad. 
One of the P, is lacking (see beyond, under “‘Abnormal specimens”). The disk is 
30 mm. in diameter, and extends to the [IIBry, or the third brachial of arms arising 
from a IIBr series. 

The cirri are about XL, 26-28, from 25 to 32 mm. long. The diameter of the 
centrodorsal at the base is 11 mm., the dorsal pole being 7 mm. across. The 40 arms 
are all broken. The width of the IIBr, is 4.5mm. The interspace between the I1Br 
series is 0.8 mm. broad. 

The dorsal pole of the centrodorsal is 3.5 mm. in diameter. The cirri are XXIV, 
19-29, from 16 to 30 mm. in length. The 23 arms are about 95 mm. long. The 
width of the IIBr;is3 mm. The interspace between the I]Br series on adjacent rays 
is 2mm. broad. Combs occur as far as P;. The disk is 15 mm. in diameter. One 
of the postradial series is undergoing multiplicative regeneration. It bears 2 IIBr 
series, and 4 IIIBr series, all 4 (3+4). The total length is 15 mm., the undivided 
arms being 10 mm. long and 0.7 mm. broad. P», P3, and P, are rudimentary. 

The cirri are about XL, 26-32, from 25 to 388 mm. long. The 49 arms are all 
broken. There are 9 1VBr series. On 1 ray, which is shown by Gislén as an example 
of the arm branching in this specimen, there are 2 1iBr 4 (8+4) series and 4 [1I]Br 
4 (3+4) series; of the latter the 2 inner each bear 2 IVBr 4 (3+ 4) series. The IIBr; 
are 5 mm. broad. The interspace between the IIBr series on adjacent rays is 1 mm. 
broad. Pp is 35 mm. long, and carries a comb consisting of 15 teeth. P; bears a 
comb, like the pinnules preceding. The disk is 37 mm. in diameter. In color this 
individual is uniformly dark brown dorsally, with the pinnules yellow and the disk 
dark. 

The cirri have 26-34 segments, and are from 25 to 45 mm. long. The 41 arms 
are all broken. There are 4 [VBr 4 (3+4) series. The disk is 30 mm. in diameter. 

The cirri have 24-31 segments, and are from 25 to 30 mm. long. The 35 arms 
are 125mm. long. There is a single IIIBr 2 series. The disk is 23 mm. in diameter. 
The anal area is granulated. 

The cirri have 25-34 segments, and are from 28 to 40 mm. long. The 34 arms 
are 130 mm. long. One of the IIBr series is 1, 2 are 2, and the remaining 6 are 4 
(3+4). The IlIBr series are all 4 (8+4). The IIBr, are 4.5mm. broad. The 
interspace between the IIBr series on adjacent rays is 1.5 mm. broad. The disk is 28 
mm. in diameter. The anal cone is 7.5 mm. broad and 5 mm. high. 

The cirri have 24-28 segments, and are from 26 to 35 mm. long. The 33 arms 
are 100 mm. long. The disk is 18 mm. in diameter. 

The centrodorsal is discoidal, 4 mm. in basal diameter, with the free dorsal pole 
2.5mm.indiameter. The cirri are X XIX, 23-27, from 22 to25mm.inlength. The 
30+ arms are 95mm. long. The I/Br, are 2.5 mm. broad. The interspace between 
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adjacent IIBr series is 1 mm. broad. Two postradial series are in process of multi- 
plicative regeneration. P, and the preceding pinnules have a low and often indistinct 
comb. The distal pinnules are 10 mm. long and have 24 segments. The diameter 
of the disk is about 14 mm. 

In a young specimen from Bock’s eteuge 18 which Gislén with some douse 
assigned to this species the cirri are XII, 10-12, from 2.5 to 3 mm. long. The third- 
fifth segments are the longest, half again as jon as broad. 

The radials are three times as broad as long. The IBr, are twice as broad as 
long and are laterally free. The IBr, (axillaries) are half again as broad as long, penta- 
gonal, with the distal margins straight. 

The 10 arms are7mm.long. The first brachials are almost free interiorly. The 
brachials distally are spiny and overlapping. 

P, has an indistinct comb. The tip of the pinnuleissmooth. The comb consists 
of 7 low and obtuse well separated teeth. The second-fourth or -fifth pinnules are 
lacking. 

The disk is 2.3 mm. in diameter. The mouth and anus are subcentral. The anal 
cone is 1mm. high. The disk is rather ‘‘lean,” and is weakly papillated. 

The specimen from Ito collected by Doctor Haberer in 1904 is typical, but much 
broken. 

Of the 4 specimens from between Ito and Hatsushima one (4200) is a large exam- 
ple with 40 arms, all of the IJBr and IIIBr series being present. The dorsal side of 
the division series is more convex than usual, showing an approach to C. japonica. 
Another (4202) is a magnificent specimen with 37 arms 160 mm. long. The division 
series are exceptionally broad and massive. The cirri are 35 mm. long, stout, com- 
posed of 28-31 segments. The remaining 2 are typical. One (4209) has 35 arms 
150 mm. long, and the cirri 35 mm. long. 

Of the 3 specimens from Fukuura the 2 included in No. 4141 are typical examples 
with 40 and 37 arms about 150 mm. long. The third (4122, part) is large, with 34 
arms. The division series are broad and massive. The cirri are large and stout, 
about 35 mm. long, and are composed of 33-35 segments. 

The specimen from Aburatsubo (294) is a magnificent example with 40 arms 200 
mim. inlength. It is quite typical of the species. 

Professor Doflein’s specimen from Misaki (335) is small with 15 arms 45 mm. in 
length. One IIBr 4 (3 +4) series is developed on each ray. 

Of the specimens from Albatross station 3703, 1 has 39 arms about 140 mm. long, 
and the cirri about 40 mm. long. Of the remainder 4 are 10-armed young. 

The specimen from Mortensen’s station 16 has the cirri about XXX, 23-26, from 
20 to 32 mm. long. The 26 arms are 105 mm. in length. The width of the IIBr, is 
3.2mm. The interspace between adjacent I] Br series on neighboring rays is 1 mm. 
The distal angle of the [Br axillary is very inconspicuously extended. The elements 
of the division series are rather strongly rounded dorsally. The pinnules as far as 
P; have combs. Pp is 21.5 mm. long and bears a comb consisting of 18 teeth. Pz» 
carries a comb of 12 teeth, the tip of the pinnule being smooth as usual. The comb 
of P; has 4 teeth. The disk is 26 mm. in diameter, and is without granules. The 
color is violet brown, the dorsal side of the arms with a narrow bright yellow longi- 
tudinal band. 
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Abnormal specimens.—In the individual from off Hong Kong the right anterior 
ray is very curiously developed. 

On the right I1Br series (as viewed dorsally) the inner II1Br series terminates 
in a doubled axillary—2 axillaries side by side—which forms an epizygal superposed 
upon the single hypozygal of the syzygial pair. Each half of this doubled axillary 
gives off 2 arms so that 4 arms arise from this single division series. Ventrally the 
ambulacral groove on reaching this axillary divides into 3 parts, 1 of which runs to 
the left (right as viewed dorsally) and soon divides, supplying 2 arms, while the 
other 2 run undivided to the 2 remaining arms. 

The left I1Br series arising from this IBr series is undivided. It consists of only 
9 brachials of which the last bears a single terminal pinnule of large size. The struc- 
ture tapers regularly from the axillary to the base of the terminal pinnule. The third 
and fourth brachials are united by syzygy so that this arm stump bears 7 pinnules in 
all, 6 lateral on alternate sides of the arm and 1 terminal. 

In a specimen from Mortensen’s station 10, Gislén found a case of distal arm 
branching. The right posterior ray bears 2 IIBr 4 (3+4) series. The inner deriva- 
tive from each is unbranched. The outer derivative of that to the right carries ex- 
ternally a I1IBr 4 (3+ 4) series bearing 2 undivided arms. The outer derivative of 
that to the left forks on the eighth brachial, which is the epizygal of the third syzygial 
pair, syzygies occurring between brachials 3+4, 5+6, and 7+8. Doctor Gislén in- 
terprets this as a case of an inner pinnule that has developed into an arm. But he 
says that here we get a picture of the repetition, as far as possible normal, in more 
distal parts of the arm of the proximal arm ramification and its distribution of non- 
muscular articulations. 

In another specimen from Mortensen’s station 10, P; is lacking on an inner arm 
arising from a IIBr series. 

Another specimen from the same station has 1 of the II]Br series 2. 

A fourth example from the same station has 1 of the I[Br series 1, 2 of them 2, 
and the remaining six 4 (3+ 4). 

Remarks.—While in the great majority of cases this species has a very charac- 
teristic appearance and is readily distinguishable from all other comasterids, it seems 
to intergrade to a certain extent both with C. japonica and with C. solaster. 

It is, perhaps, most easily confused with C. trichoptera which, however, has a 
discoidal centrodorsal with a broad flat dorsal pole and much more slender cirri. 

Localities —Kight miles outside Hong Kong Harbor (lat. 22° 12’ N., long. 114° 
15’ E.); 25 meters; Captain Suensson, November 16, 1911 [A. H. Clark, 1913; Gislén, 
1927] (1, C. M.). 

Northeast of Swatow, China (lat. 23° 15’ N., long. 117° 40’ E.); Capt. H. 
Christiansen, July 26, 1912 (3). 

South of the Goto Islands, Korean Straits (lat. 32° 15’ N., long. 128° 20’ E.); 
183 meters; Capt. H. Christiansen, April 17, 1926 (1). 

Between the Goto Islands and Nagasaki (lat. 32° 48’ N., long. 129° 37’ E.); 73 
meters; bottom temperature 11.67° C.; Capt. H. Christiansen, S. S. Nordiske, April 
23; 1912) (6): 
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Dr. Sixten Bock’s expedition to Japan station 14; Goto Islands (lat. 33° 41’ N., 
long. 128° 50’ E.); 137 meters; sand; May 17, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s expedition to Japan station 15; Goto Islands (lat. 33° 41’ 
N., long. 128° 50’ E.); 137 meters; sand; May 17, 1914 [Gislén, 1922]. 

Mortensen’s station 10; same data as the station preceding, Doctors Mortensen 
and Bock having worked together [Gislén, 1924, 1927]. 

Dr. Sixten Bock’s expedition to Japan station 18; off Okinoshima, Kiushiu; 
91-110 meters; temperature 16.6° C.; May 18, 1914 [Gislén, 1922]. 

Albatross station 4935; Eastern Sea, off Kagoshima Gulf; Sata Misaki light bear- 
ing N. 58° E., 4.5 miles distant (lat. 30° 57’ 20” N., long. 130° 35’ 10’’ E.); 188 
meters; stony bottom; temperature 15.89° C.; August 16, 1906 (3). 

Albatross station 3701; Seno Umi bearing N. 10° W., 2.3 miles distant; 75-133 
meters; May 7, 1900 (arm fragments). 

Albatross station 3702; Seno Umi bearing N. 13° W., 1.5 miles distant; 57-75 
meters; voleanic mud, sand, and rock; May 7, 1900 (arm fragments). 

Albatross station 3703; Seno Umi bearing N. 16° E., 0.83 mile distant; 57 
meters; volcanic sand and gravel; May 7, 1900 (4, M. C. Z., 208). 

Albatross station 3707; Ose Zaki bearing S. 53° W., 2.25 miles distant; 115-137 
meters; volcanic sand and gravel; May 8, 1900 (4). 

Albatross station 3716; Ose Zaki bearing S. 36° W., 0.8 mile distant; 119-228 
meters; volcanic sand, shells and rock; May 11, 1900 (4, U.S.N.M., 35147). 

Albatross station 3718; Ose Zaki bearing S. 37° W., 1.2 miles distant; 119 meters; 
volcanic sand, shells and rock; May 11, 1900 (18, U.S.N.M., 35075, 35166). Pl. 70, 
figs. 192, 193. 

Albatross station 3727; Omai Zaki bearing N. 17° E., 9.7 miles distant; 62 meters; 
mud, coarse sand, and broken shells; May 16, 1900 (7). 

Albatross station 3730; Omai Zaki bearing N. 17° E., 14.5 miles distant; 62-68 
meters; mud, gravel, and rock; May 16, 1900 (16, M. C. Z., 37, 207, 208). 

Albatross station 3735; Omai Zaki bearing N. 15° E., 11.4 miles distant; 66 meters; 
coarse gray volcanic sand and broken shells; May 16, 1900 (8). 

Albatross stations 3716-8735; Sagami Bay; May 11-16, 1900 [A. H. Clark, 1909] 
(5, U.S.N.M., 35146, 36287 [type; original type number 25517]). Pl. 71, fig. 194. 

Sagami Bay (lat. 35° 06’ N., long. 139° 42’ E.); 55 meters; Alan Owston, April 24, 
1902; original No. 7215 [A. H. Clark, 1908] (1). 

Sagami Bay (lat. 35° 06’ N., long. 139° 42’ E.; or lat. 24°59’ N., long. 189°33’ E.); 
55 or 110 meters; Alan Owston (1, U.S.N.M., 35148). 

Sagami Bay (lat. 35° 07’ N., long. 139° 44’ E.); 38 meters; Alan Owston [A. H. 
Clark, 1912] (1, H.M.). 

Sagami Bay (lat. 35° 12’ N., long. 139° 44’ E.); 55 meters; Alan Owston [A. H. 
Clark, 1912] (1, H. M.). 

Sagami Bay (lat. 35° 11’ N., long. 139° 45’ E.); 91 meters; Alan Owston, June 30, 
1901; original No. 6147 [A. H. Clark, 1908] (1, U.S.N.M., 35018). 

Mortensen’s station 16; Sagami Bay; 183 meters; June 6, 1914 [Gislén, 1927]. 

Ito; Doctor Haberer, 1904; original No. 9302 (1, Munich Mus.). 
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Between Ito and Hatsushima; about 150 meters; Doctor Haberer, March, 1903; 
original Nos. 4200, 4202, 4204, 4209 (4, U.S.N.M., 35757, 35760; Munich Mus.). 

Fukuura; about 150 meters; Doctor Haberer, March 1-12, 1903; original Nos. 
4141, 4122 (part) (8, U.S.N.M., 35768; Munich Mus.). 

Aburatsubo; Prof. Franz Doflein, 1904; original No. 294 (1, Munich Mus.). 

Misaki; Prof. Franz Doflein, 1904—5; original No. 335 (1, Munich Mus.). 

Off Yenoshima; Alan Owston, March 27, 1905; original No. 9275 [A. H. Clark, 
1908] (2, U.S.N.M., 35019, 35156). 

Off Yenoshima; probably 91 meters; Alan Owston, May 15, 1902; original No. 
7217 (A. H. Clark, 1908] [1, U.S.N.M., 35160). 

Suruga Gulf; Alan Owston, April 12, 1903; original No. 7892 [A. H. Clark, 1908] 
(1, U.S.N.M., 35070). 

Suruga Gulf and Sagami Sea [McClendon, 1906]. This refers to the Albatross 
stations from 3701 to 3735 listed above. 

Japan; H. Loomis (1, U.S.N.M., 36168). 

Albatross station 5095; in Uraga Straits, at the entrance to Tokyo Gulf; Joga 
Shima light bearing N. 28° W., 3 miles distant (lat. 35° 05’ 34’’ N., long. 139° 38’ 
36’’ E.); 106 meters; temperature 14.33° C.; fine black sand and broken shells; 
October 26, 1906 (1, U.S.N.M., 36073). 

Geographical range—From Hong Kong to the Korean Straits, and eastward to 
Tokyo Bay. 

Bathymetrical range—From 25 to 188 (?288) meters. The average of 25 records 
is 103 meters. 

Thermal range.—F¥ rom 14.33° to 16.6° C. The average of the 3 records is 15.61°C. 

History —The crinoids which were obtained by the Albatross off southern Japan 
in 1900 were originally sent to Dr. Hubert Lyman Clark, then professor of zoology 
at Olivet College, for determination. The myzostomes which he found on these he 
sent to Dr. Jesse F. McClendon for study. The very stout comasterids in the collection 
Doctor Clark simply designated as a species of Actinometra, and they are given as 
Actinometra, sp., in Doctor McClendon’s report, which was published in 1906. 

In 1907 Doctor Clark, now on the staff of the Museum of Comparative Zodélogy, 
was so kind as to turn over to me the Albatross crinoids from southern Japan, and 
among these I found numerous examples of a species which I identified with Carpen- 
ter’s Actinometra robustipinna, originally described from the Moluccas. 

Tn 1908 in a paper on the crinoid genus Comatula I mentioned the features of the 
union between the elements of the IBr series in Actinometra robustipinna. My idea 
of that form was based upon these comasterids from southern Japan. 

Mr. Frank Springer in 1907 had purchased the crinoid collection of Mr. Alan 
Owston, of Yokohama, who had done a considerable amount of dredging from his 
yacht the Golden Hind, and had presented it to the National Museum. In another 
paper published in 1908 I recorded this species, as Comaster robustipinna, from 5 
localities in Sagami Bay and Suruga Gulf where it had been dredged by Mr. Owston 
in 1901-1905. 

I soon discovered that this form is not the same as Carpenter’s Actinometra 
robustipinna, and in 1909 I described it as a new species under the name of Comanthus 
(Comanthus) pinguis. 
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In 1912 I recorded 2 specimens originally collected by Mr. Owston which I had 
examined in the Hamburg Museum. 

In 1913 I recorded, as Comanthus japonica, a specimen which had been dredged 
by Captain Suensson off the harbor at Hong Kong. 4 

In 1922 Dr. Torsten Gislén recorded this species from 3 of Dr. Sixten Bock’s 
stations in southwestern Japan, in 1924 he mentioned and described an abnormal 
specimen from Dr. Th. Mortensen’s station 10, and in 1927 he described in detail 
the material in Mortensen’s collection, and at the same time pointed out that my 
specimen from Hong Kong identified as japonica should have been referred to this 


form. 
COMANTHUS JAPONICA (J. Miiiler) 


Plate 71, Figure 195; Plate 72, Figures 196-198; Plate 73, Figure 201; Plate 82, Figures 226, 227 


Alecto japonica J. Miitupr, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 186 (description; 
Japan); Archiv f. Naturgesch., 1841, vol. 1, p. 145 (same); Abhandl. d. k. preuss. Akad. d. Wiss., 
1841, 1843, p. 216.—A. H. Ciarx, Notes from the Leyden Mus., vol. 33, 1911, p. 176 (identity). 

Comatula japonica J. Mitier, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 260.— DusarpIn 
and Hupi, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 206 (synonymy; description; 
Japan).—P. H. Carpenter, Trans. Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, p. 29 (can not place 
either in Antedon or Actinometra).—A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1907, p. 154 
(comparison of cirri with those of C. solaster) ; Crinoids of the Indian Ocean, 1912, p.30 (identity), 

Actinometra, sp. P. H. Carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 16, 1881, p. 169 (Yeddo). 
SHELDON, Guide to the Invertebrates in the Synoptic Coll., Boston Soc. Nat. Hist., pt. 2, 1905, 
p. 160 (Japan). 

Actinometra japonica P. H. CARPENTER, Notes from the Leyden Mus., vol. 3, 1881, p. 202 (Japan).— 
Bett, Proc. Zool. Soe. London, 1882, p. 533 (listed); p. 535 (specific formula)—P. H. Car- 
PENTER, Proc. Zool. Soc. London, 1882, 1883, pp. 733 and following (discussion of Bell’s method 
of formulation and corrected formula)—von Grarr, Challenger Reports, Zoology, vol. 10, 
pt. 27, 1884, pp. 19, 46 (myzostomes).—P. H. Carrrentsr, Challenger Reports, Zoology, vol. 
26, pt. 60, 1888, p. 330—Bravn, Centralbl. f. Bakteriol. u. Parasitenkunde, vol. 3, 1888, 
p. 186 (myzostomes; after von Graff).—Hara, Zool. Mag., Tokyo, vol. 7, 1895, p. 115 (Misaki; 
common).—Krrxk, Proc. U. 8. Nat. Mus., vol. 41, 1911, p. 97, footnote (contents of the intes- 
tinal canal); p. 101, footnote (preponderance of females).—A. H. Cuarx, Crinoids of the Indian 
Ocean, 1912, p. 36 (identity) —Hartiaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, pp. 
281, 414 (listed). 

Actinometra morsei vON GRAFF, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, p. 20 (myzos- 
tomes); p. 44 (Yeddo Bay; myzostomes)—P. H. Carpenter, Challenger Reports, Zoology, 
vol. 26, pt. 60, 1888, p. 346 (Tokyo Bay; nomen nudum).—Brawn, Centralbl. f. Bakteriol. u. 
Parasitenkunde, vol. 3, 1888, p. 185 (myzostomes; from von Graff) —ParKkrs, Manchester 
Microsc. Soc. Trans., 1890, 1891, p. 49 (myzostomes). 

Actinometra iaponica HAMANN, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, 
p. 1586 (listed). 

Comaster japonica A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 34, 1908, 
p. 306 (Tokyo Gulf; various localities in Sagami Bay). 

Phanogenia japonica A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus japonica A. H. Cuarx, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed); Notes 
from the Leyden Mus., vol. 33, 1911, p. 176 (identity) ; p. 180 (Japan; redescription of the type); 
Proc. Biol. Soc. Washington, vol. 25, 1912, p. 19 (cirri compared with those of Comissia littoralis) ; 
pp. 23, 24 (compared with C. crassicirra); Crinoids of the Indian Ocean, 1912, pp. 30, 36 
(identity); p. 94 (synonymy; range); Unstalked Crinoids of the Siboga Exped., 1918, p. 49 
(in key; range)—Morrensen, Studies in the Development of Crinoids, 1920, p. 26 (occur 
rence at Misaki).—A. H. Cuarx, Smiths. Miscell. Coll., vol. 72, No. 7, 1921, p. 23 (food).— 
Gisuin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 48 (compared with 
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C. pinguis and C. solaster); Zool. Bidrag fran Uppsala, vol. 9, 1924, p. 41 (details of arms); 

p. 42 (angles of brachials) ; p. 44 (reversion); pp. 46, 51 (obliquity of joint faces); p. 53 (axillary 

angle); p. 77 (syzygies); p. 88 (articulations); fig. 66, p. 75 (syzygial face); fig. 96, p. 87 (syn- 

arthrial face). 
Actinometra trichoptera Hartuaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, p. 477 (Yeddo 

Bay; notes). 

Actinometra japonica var. morsei Hartuaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, p. 477 

(Yeddo Bay; notes). 

Actinometra spinipinna Hartuaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, p. 478 (descrip- 

tion; ?loc.); pl. 15, fig. 12. 

Comanthus (Bennetlia) japonica A. H. CuarKk, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, 

p. 214 (southern Japanese species; range and its significance). 

Comanthus solaster Gisuin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol 5, No. 6, 1922, pp. 

43-46 (Bock’s stations 20, 28, 38; notes); figs. 33, 34, p. 44. 

Comanthus solaster forma multicirra Gisu@n, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, 

No. 6, 1922, p. 46 (diagnosis; Bock’s stations 20, 28, 38A). 

Comanthus japonicus Gistin, Vidensk. Medd. fra Dansk naturh. Foren., vol. 83, 1927, p. 13 

(Mortensen’s stations 1, 27; notes). 

Diagnostic features—In large specimens the centrodorsal is large and more or 
less hemispherical, with the dorsal pole concave. The cirri are numerous, large and 
stout, with 19-36 (usually about 30) segments of which the terminal 10 or 12 are from 
one-third again to twice as broad as long and bear dorsally a subterminal tubercle 
or blunt spine. The arms are 13-50 (usually 30-40) in number, from 80 to 180 mm. 
(usually from 100 to 150 mm.) in length. The division series are narrow and very 
strongly convex dorsally, and are widely separated laterally. 

Apparently fully developed specimens are frequent in which the cirri have 
about 20 segments and the arms are 20-25 in number. 

Excepting for its narrow and widely separated division series this species in all 
respects very closely resembles C. pinguis. 

Description —The centrodorsal is discoidal, moderately thick, with the polar 
area broad, flat, or slightly concave, from 4 to 6 mm. in diameter. The cirrus sockets 
are arranged in 2 closely crowded alternating, but more or less irregular, marginal rows. 

The cirri are XX—L (usually XX—X XX), 19-23 (usually 20), from 17 to 23 mm. 
long. They are moderately stout, well rounded in cross section in the proximal 
half but laterally compressed in the distal half and therefore appearing in lateral 
view broader distally than proximally. The first segment is short, the second is 
longer, the third is about as long as broad, and the fifth-seventh are nearly or quite 
twice as long as broad. The segments following decrease in length so that the 
last 8 or 10 are from one-third to one-half again as broad as long. The seventh or 
eighth is usually a well-marked transition segment. The transition and following 
segments have the dorsal portion of the distal edge somewhat thickened, this soon 
becoming a small subterminal tubercle. The opposing spine is a Jow but usually 
sharp tubercle with the apex varying from median to terminal, though commonly 
nearer the former. The terminal claw is considerably longer than the penultimate 
segment, and is slender and relatively slightly curved. 

The radials are concealed by the centrodorsal. The IBr, are oblong, short, 
about four times as broad as long, and entirely free laterally. The IBr, (axillaries) 
are triangular, twice as broad as long, with the anterior angle rather sharp. The 
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JIBr series are 4 (3+4). The IIIBr series are 4 (8+4), but are rarely present. The 
division series are strongly rounded dorsally and laterally, and are widely separated 
laterally. 

The arms are 13-40 (usually 20-25) in number, and from 80 to 120 mm. in 
length. The first 2 brachials are subequal, slightly wedge-shaped, twice as broad 
as the exterior length. The first brachials are interiorly united basally. The first 
syzygial pair (composed of brachials 3+4) is oblong, from half again to twice as 
broad as long. The next 3 or 4 brachials are oblong, twice as broad as long, those 
succeeding becoming triangular, nearly as long as broad, and after about the middle 
of the arm wedge-shaped and half again as broad as long. The fourth and fol- 
lowing brachials have somewhat produced and finely spinous distal ends. 

Syzygies occur between brachials 3+4, again from between brachials 14+15 
to between brachials 17+18, and distally at intervals of usually 4 muscular articu- 
lations. 

Pp is 20 mm. long, rather stout basally but tapering rapidly in its proximal 
third and becoming slender and delicate distally. The segments in the enlarged 
proximal portion bear very high carinate processes which gradually die away as the 
pinnule becomes more slender. The terminal comb arises gradually. It is composed 
of 12-15 small, rounded and well separated teeth. P, is nearly as long as Pp, but is 
less stout basally. P, is 12 mm. long, similar to P; but much more slender. P, is 
10 mm. long, and is small and weak. The following pinnules are similar in length 
to P; but are slightly stouter, soon very gradually increasing to about 12 mm. in 
length and becoming very slender distally. The second-fourth or second-fifth seg- 
ments are more or less, usually strongly, carinate, this feature being especially marked 
on the genital pinnules, though often but little less marked on the distal pinnules. 
The terminal comb continues to Px. 

The disk is from 15 to 20 mm. in diameter, and isnaked. The mouth is marginal, 
and varies in position from radial to interradial. The anal area is very large, and 
the anal tube is central. 

The color is bright yellow to deep yellowish brown, in alcohol yellowish or brown- 
ish white, or yellowish or greenish brown. 

The preceding description is based on a series of specimens collected by the 
Albatross. As will be seen from the following notes, this species sometimes reaches 
a much larger size and higher degree of development. 

Notes.—Owston’s specimen No. 7194 has the carination of the proximal pinnule 
segments much more marked than usual. 

Owston’s specimen No. 6929 approaches C. solaster in its characters. It has 
20 arms. 

Owston’s specimen No. 6932, to which the depth assigned is doubtfully correct, 
approaches C. pinguis. It has 29 arms. 

The specimen from Haidashi Bank has 35 arms. All of the division series are 
4 (3+4). The cirri are large and stout with 29-31 segments, and are 35 mm. in 
length. The centrodorsal is thick discoidal, 8 mm. in basal diameter, with a broad 
flat dorsal pole in the center of which is the usual small pit. The division series are 
well separated. 
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Of the specimens from Ito, No. 9305 is a medium-sized example with 31 arms 
about 100 mm. long. The division series are well separated and are strongly rounded 
dorsally. The cirri are composed of 32-33 segments, and are 35 mm. in length. No. 
9303 has 38 arms. No. 9302 is small and delicate, with 23 arms. 

The specimen from between Ito and Hatsushima (4209) is small. 

Of the 6 specimens from Fukuura in about 150 meters, No. 4113 is a typical 
example of the species, but greatly exceeds in size any other I have seen. 

The centrodorsal is very large, thick discoidal, 12 mm. in basal diameter, and 
about 3 mm. in height. The dorsal pole is very broad, flat, with a small deep median 
pit. The cirrus sockets are arranged in 2 and a partial third closely crowded and 
irregular marginal rows. 

The cirri are very large and long. They are from 40 to 50 mm. in length and 
are composed of 32-36 segments, of which the longest are about as long as broad 
and have a slightly concave ventral profile. The twelfth or thirteenth (usually the 
former) is a transition segment, beyond which the segments are about twice as broad 
as long and are highly polished. The segments distal to the transition segment have 
everted distal edges dorsally, this eversion being V-shaped in end view. The eversion 
gradually moves to a median position, and on the outer segments becomes a narrow, 
sharp, and high evenly rounded median keel. The opposing spine is transversely 
elongated or forked. 

The 40 arms are about 180 mm. in length. All 10 IBr series and all 20 I1IBr 
series are present, and all are 4 (3+4). The division series and arms resemble those 
of C. bennetti. 

The proximal pinnules are very stout basally and very long, resembling those of 
C. bennett. 

The other 5 specimens are included in No. 4122. Of these, 2 are of medium size, 
1 having 37 and the other 33 arms. Both are nearly white in color with the sides of 
the division series and arms brown. 

A medium-sized specimen with 24 arms has the centrodorsal 8 mm. across the 
pentagonal base and 4 mm. across the irregular dorsal pole, the sides being strongly 
sloping. The color as preserved is white, with small isolated brown triangular spots 
along the sides of the division series and arms. 

The 2 specimens from Fukuura without indication of depth are typical. One 
has exactly 40 arms. 

The example from near Iagoshima is medium sized and typical, with the arms 
about 100 mm. long. It is just undergoing adolescent autotomy. 

As described by Gislén, one of the specimens from Mortensen’s station 1 has the 
cirri XXXVI, 16-21, from 8 to 15 mm. long. The fourth-seventh segments are the 
longest, from half again to twice as long as broad. 

The 19 arms are 85 mm. in length. The radials are six times as broad as long. 
The IBr, are three or four times as broad as long, and are free laterally. The IBr, 
(axillaries) are twice as broad as long, and have the distal angle produced. The 
IIBr series are 4 (3+4). The IIBr, are 1.8 mm. in width. The division series are 
smooth and are close together, so that only narrow strips of the dorsal perisome and 
the pinnule bases can be seen between them. 
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Py is 19.5 mm. long and bears a comb consisting of 10 very indistinct teeth; the 
tip is smooth. P,is 16 mm. long. P» is 9.5 mm. long and bears a very feebly devel- 
oped comb. P; is 6 mm. long and is without a comb. The distal pinnules are 
10.5 mm. long with 22 segments. On all the pinnules the second-fifth or -sixth 
segments have small prominences, and the terminal 3 or 4 bear dorsal hooks. 

The disk is 17 mm. in diameter and is naked. The anal tube is central and is 
4mm. high. All the arms are grooved. 

The color in alcohol is brown. 

Another specimen from Mortensen’s station 1 has the cirri XX XVII, 16-21, 
from 9 to 15 mm. long. The 18 arms are 65 mm. long. There are distinct inter- 
spaces between the proximal division series. The disk is 16 mm. in diameter. 

In a third specimen from Mortensen’s station 1 the cirri are XXII, 19-22, from 
14 to 18 mm. in length. The 22 arms are about 80 mm. long. The division series 
are rather close together. The disk is 21 mm. in diameter. 

The fourth specimen from Mortensen’s station 1 has the centrodorsal 2 mm. in 
diameter. The cirri are X XVII, 15-19, from 8 to 12 mm. long. The 20 arms are 
65 mm. in length. All of the arms are grooved. FP, and the pinnules preceding bear 
combs. The anal tube is central and is inconspicuously inflated. 

One of the specimens from Mortensen’s station 27 has the cirri about XLII, 
20-24, from 12 to22mm.long. The 35 arms are from 100 to 120mm. long. The disk 
is 22 mm. in diameter. 

In the other specimen from Mortensen’s station 27 the cirri are about LV, 20-23, 
from 15 to 20 mm. long. The 36 arms are from 100 to 120 mm. long. 

In the specimen from Bock’s station 20 the centrodorsal is 10 mm. in basal 
diameter, with the bare dorsal pole 8 mm. across. The cirri are arranged in 2 rows. 

The cirri are about LX, 20-24, from 14 to 23 mm. long. 

The 40 arms are from 105 to 120 mm. in length. The I] Br and IIIBr series are 
4 (3+4). The division series and arms resemble those in the first specimen from 
Bock’s station 38. 

Py is 28 mm. long with about 50 segments. The pinnule on the IIIBr seriesis 
about 20 mm. long and bears a comb consisting of 6-8 very short teeth, the terminal 
5-6 segments being smooth. P, is shorter. P, is about 10 mm. long. P; is 7 mm. 
long, and is without a comb. The distal pinnules are 9 mm. long. 

The disk is 28 mm. in diameter. The anal tube is 6 mm. high. 

In the specimen from Bock’s station 28 the centrodorsal is 10 mm. in basal 
diameter, with the free dorsal pole 7 mm. across. 

The cirri are LV, 20-26, from 12 to 22 mm. in length. 

The IBr, are partly visible. The IBr, (axillaries) are almost triangular, and are 
half again as broad as long. The IJBr and IIIBr series are 4 (+4). The sutures 
between the IIBr and IIIBr segments are slightly visible. The division series are 
not quite so smooth as in the first specimen from Bock’s station 38. 

Pp is 24 or 25 mm. in length, and is composed of about 55 segments of which 
10-12 bear indistinct teeth which in height equal about one-third the width of the 
segments. The pinnule on the IIIBr series, P;, and P, are shorter. P bears a small 
comb. The genital pinnules are 10 mm. long. The distal pinnules are 11 or 12 mm. 
long. 
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The disk is 32 mm. in diameter. The anal tube is 6 mm. high. 

In the first specimen from Bock’s station 38 the centrodorsal is 11 mm. in basal 
diameter with the slightly concave dorsal pole 7.5 mm. across. The cirri are arranged 
in 2 or 3 rows. 

The cirri are about LXX, 18-23, from 12 to 21 mm. in length. The cirri are 
very diversified, some being slender, straight, and weak, and others stout, thick, and 
strongly curved. In the slender and straight cirri the first segment is short, the second- 
third or -fourth are about as long as broad or a little longer, and the fifth-eighth are 
about twice as long as broad. From about the tenth segment onward they are twice 
as broad as long. In the large stout cirri the longest segments are only one-quarter 
again as long as broad. A dorsal transverse ridge or knot occurs from the twelfth 
or sixteenth segment onward. The terminal claw is rather stout, and is somewhat 
longer than the penultimate segment. 

The radials and the IBr, are concealed by the centrodorsal. The IBr, (axillaries) 
are twice as broad as long, triangular, with the distal angle very acute and separating 
the very short inner ends of the IJBr,. The II/Br, IIIBr, and IVBr series are all 
4 (3+4). The first elements of the 2 last are interiorly united. The division series 
are closely appressed so that from the dorsal side only the first 6 segments of Pp are 
visible. 

The 50 arms are from 110 to 130 mm. long. The brachials from the fourth to 
about the seventieth have the distal ends overlapping and armed with small spines, 
but the division series, first 3 brachials, and arm tips are smooth. There are 20-21 
brachials to 10 mm., or 15-16 if the syzygial pairs are counted as units. The I/Br 
series are 4 mm. in diameter. The first brachial is 2.3 mm. broad; 50 mm. from the 
base the arm is 1.3 mm. broad. 

Syzygies occur between brachials 3 +4, 17 +18, 23 + 24, or brachials 3+ 4,14+15, 
18+19, ete., and distally at intervals of 4 muscular articulations. 

Pp is about 25 mm. long with about 60 segments, bearing a comb with 8-16 
weak teeth, the last 2-5 segments being smooth. The basal segments are angular and 
a little beadlike. The pinnule on the IIIBr series is similar, but somewhat shorter. 
The pinnule on the IVBr series, or P; is about 20 mm. long and bears a comb con- 
sisting of 11 teeth. P, is still shorter, and bears a comb with 8 rudimentary teeth. 
P; is 6.5 mm. long, and is without a comb. The genital pinnules are 11 or 12 mm. 
long. The distal pinnules are of about the same length. On all the pinnules the 
second-fifth or -seventh segments have small processes. 

The disk is 30 mm. in diameter, and is without granules. The mouth is marginal. 
The anal tube is subcentral and is 7 mm. high. 

The other specimen from Bock’s station 38 has the centrodorsal 10 mm. in basal 
diameter with the dorsal pole slightly concave, 6.5 mm. in diameter. 

The cirri are LXV, 22-24, from 12 to 25 mm. in length. 

The IBr, are ten times as broad as long. The IBry (axillaries) are twice as broad 
as long. The IIBr, I1IBr, and IVBr series are 4 (3+ 4), 2 of the last being present. 

The 42 arms are from 125 to 155 mm. long. 

The disk is 32 mm. in diameter, and the anal tube is 8 mm. high. 

97298—31——37 
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The color, as in the preceding specimen, is violet brown with the cirri and re- 
generated portions somewhat lighter. 

The specimen from Misaki collected by J. F. Abbott has 41 arms. All of the 
TIBr and all of the IIIBr series are present, and there is a single [VBr series which is 
on the inner branch of one of the inner IIIBr series. This specimen approaches C. 
pinguis in the broadness of its postradial structures, which are only separated laterally 
by the dorsal portion of P;, so that the general appearance is more or less like that of 
C. solaster. 

Mr. Owston’s specimen from the Uraga Channel has 22 arms. 

Professor Doflein’s specimen from the entrance to Bayami is very large. It 
possesses exactly 40 arms. 

Of the specimen from Tokyo Bay which he at first called Actinometra morsei 
Carpenter said that it was a little individual without IJI[Br series. It has rather 
shorter axillaries than the type of japonica, and less developed spines on the distal 
cirrus segments, both of which features are points of resemblance with trichoptera. 
But Carpenter noted that it seems to have longer brachials than trichoptera, and it 
shows the carination of the large segments of the distal pinnules which in japonica 
extends farther out on the arm. 

Under the name of Actinometra japonica var. morsei Hartlaub described a speci- 
men which he believed to be the one, or at least very similar to the one, noticed by 
Carpenter as morsei. 

Jt differs from the one Hartlaub determined as trichoptera in the conspicuous 
carination of the 4 large basal segments of Pp, and, according to Hartlaub, represents 
a deviation from the form represented by the type specimen. 

The sharp distal angle of the axillaries which Carpenter gave as characteristic of 
japonica is strongly marked. The marked length of the axillaries which Carpenter 
also noted is only partially in evidence. 

The [Bry (axillaries) are very short. The I] Br and IIIBr axillaries on the single 
ray on which a I] Br 2 and a III Br 2 series are present are also short. All of the other 
IIBr series are 4 (3+4), and their axillaries are markedly longer. 

The specimen is broken, but the number of arms was certainly less than 20. 

Hartlaub said that the most marked difference between this specimen and the 
type of japonica is that the carination of the pinnule segments is restricted to Pp. 

A specimen from Tokyo Bay collected by Professor Morse and identified by 
Hartlaub as Actinometra trichoptera undoubtedly represents this species. The cirri 
are about XL, with the segments averaging 20. There are no IIIBr series. The 
arms are 20in number. The brachials are short, with strongly produced distal ends. 
The distal intersyzygial interval is 4 muscular articulations. Pp shows no carination 
of the basal segments. The color is a uniform fairly dark brown. 

Hartlaub said that this specimen much resembles in its color and in the characters 
of its brachials and proximal pinnules specimens of Comanthus parvicirra from Tokyo, 
but it differs from these, aside from the characters noted above, in that the cirrus 
segments from about the tenth onward bear a weak spine or tubercle dorsally and not 
a transverse ridge. 
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A specimen without locality which was described by Hartlaub as a new species 
under the name of Actinometra spinipinna evidently belongs to C. japonica, and 
probably is one of those collected by Professor Morse in Tokyo Bay. 

The centrodorsal is of medium size with the border sloping sharply inward to the 
dorsal pole, which is slightly concave. 

The cirri are XX XIX, 16-20. Beyond the 2 basal segments, the cirri have in 
the proximal half elongated segments which are somewhat constricted centrally. In 
the distal half the cirri are laterally compressed and the segments are much shorter. 
The outermost cirrus segments bear a small dorsal spine. 

The radials are concealed beneath the cirri. The IBr, are short and free laterally. 
The IBr, (axillaries) are short and almost triangular with a rather strongly produced 
distal angle. The IIBr series are 4 (3+4). The distal angle of the I/Br axillaries 
is also produced. There is a single IIIBr 4 (3+4) series. The division series are 
not in lateral contact. 

The 21 arms are composed of moderately short brachials. The first 5 brachials 
are more or less shortly discoidal, and those following are somewhat longer and tri- 
angular with everted and produced distal edges. Toward the end of the arms the 
brachials become short wedge-shaped and their distal edges are beset with small spines. 

Syzygies occur between brachials 3+ 4, again from between brachials 10+ 11 to 
between brachials 13+ 14, commonly between brachials 11+ 12, and distally at inter- 
vals of 4 muscular articulations. Sometimes there is a syzygy between brachials 
(oe 

Pp is about 10 mm. long, stout in the proximal half but very slender distally. 
The comb is short, and is confined to the distal end. The number of segments in the 
pinnule can not be determined because of the strong perisomic investment, which is 
also possessed by the pinnules following. The stout segments in the proximal portion 
bear a process covered with fine spines on the edge toward the arm tip. Similar 
processes occur on the second pinnule, while on the succeeding brachial pinnules 
there are developed in their place a few (2 or 3) spine pointed tubercules. The second 
pinnule is of the same character as the first, but it is somewhat smaller and its comb 
is less marked. The third pinnule is shorter and bears no comb. The length of the 
pinnules from the seventh brachial onward is very uniform—about 6 mm. ‘The 
pinnule of the ninth brachial may be somewhat longer than6mm. From the seventh 
brachial on the pinnules are swollen genital pinnules, becoming slender again in the 
distal half of the arms. 

The anal area and the anal opening carry no papillae. 

The color in alcohol is in general light yellowish gray brown. In a closer view 
it is seen that the individual brachials are speckled and that toward the sides, as in 
their proximal portion, they are lighter. 

Hartlaub considered this supposed new species to be near trichoptera. 

The type specimen from Japan was thus redescribed by Dr. P. H. Carpenter. 

The centrodorsal is broad, discoidai, and slightly hollowed in the center. It 
conceals the greater part of the radials and [Br series. 

The cirri are about L, 20. The third segment is longer than broad, and the fifth 
is the longest. The following decrease slowly in length, the terminal ones being deep 
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and much compressed and bearing small and blunt dorsal spines. The opposing spine 
is not especially large. 

The I1Br and IIJBr series are 4 (8+4). The axillaries are long with sharp distal 
angles. The first segments beyond each axillary are only partly united laterally. 

There are 27+ arms which are probably between 75 and 100 mm. long. The 
first and second brachials are both bluntly wedge-shaped, the first being the shorter 
and the second the more nearly oblong. The next 3 brachials are short and nearly 
oblong. Those following are both longer and broader, wedge-shaped, with overlapping 
distal ends. After about the fifteenth the width of the brachials decreases and they 
become more oblong, though still overlapping. 

Syzygies occur between brachials 3+ 4, again from between brachials 11+12 to 
between brachials 15+ 16, and distally at intervals of 3-5 muscular articulations. 

All of the lower pinnules are long, especially Pp, which reaches about 20 mm. in 
length. Those following diminish gradually in length, that on the sixth brachial 
being a good deal shorter than its predecessor (P2), though still large. After this the 
pinnules are stouter and tolerably uniform in length, eventually becoming longer and 
more slender. ‘The large lower pinnules have sharp keels on the 6 or 7 basal segments. 
After the fiith or sixth brachials this carination is confined to the first 4 segments, dying 
away altogether after about the twentieth brachial. The lowest pinnules, as far as 
the fifth brachials, have terminal combs. 

The disk is 25 mm. in diameter, and is naked. The mouth is interradial. 

I personally examined this specimen in 1910. The numerous cirri are rather 
strongly curved distally. The dorsal pole of the centrodorsal is very broad. The 
division series are rather broad, and the axillaries are long and acutely pointed, sug- 
gesting the conditions found in C. trichoptera. 

Abnormal specimens.—In the specimen from Tokyo Bay described by Hartlaub 
as var. morse? one of the rays carries a I[ Br 2 series, and a III Br 2 series. 

In the very large specimen from Fukuura (4113) the opposing spine is trans- 
versely elongate or forked. 

Remarks.—Although in most cases individuals of this species are at once dis- 
tinguishable from examples of the closely related forms, specimens may sometimes be 
found which intergrade with both C. pinguis and C. solaster. Outside of these 2 
species its closest relationships are with the south Australian C. trichoptera and its 
allies. F 

Localities —Eastern Asia; Captain Suensson, April 19, 1911 (2, C. M.). 

Albatross station 4895; Eastern Sea, off Kagoshima Gulf; Ose Saki light bearing 
N. 42° E., 4.7 miles distant (lat. 32° 33’ 10’’ N., long. 128° 32’ 10’’ E.); 174 meters; 
green sand, broken shells, and pebbles; August 9, 1906 (1). 

Albatross station 4894; Eastern Sea, between 10 and 20 miles southwest of the 
Goto Islands; Ose Saki light bearing N. 41° E., 5 miles distant (lat. 32° 33’ 00’’ N., 
long. 128° 32’ 10’’ E.); 171 meters; temperature 13.28° C.; green sand, broken shells, 
and pebbles; August 9, 1906. 

Albatross station 4890; Eastern Sea, between 10 and 20 miles southwest of the 
Goto Islands; Ose Saki light bearing N. 2° W., 10 miles distant (lat. 32° 26’ 30’ N., 
long. 128° 36’ 30’’ E.); 243 meters; temperature 11.28° C.; rocky bottom; August 9, 
1906 (1, U.S. N. M., 35162). 
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Albatross station 4878; in the eastern channel of the Korean Straits, near the Oki 
Islands; Oki Shima bearing S. 58° W., 7 miles distant (lat. 34° 18’ 30’’ N., long. 130° 
14’ 30’’ E.); 106 meters; temperature 16.72° C.; fine gray sand and broken shells; 
August 2, 1906 (1, U.S. N. M., 35068). 

Albatross station 4934; Eastern Sea, off Kagoshima Gulf; Sata Misaki light bear- 
ing N. 77.5° E., 7 miles distant (lat. 30° 58’ 30’’ N., long. 130° 32’ 00’’ E.); 188-278 
meters; rocky bottom; August 16, 1906 (fragments). 

Albatross station 4935; Eastern Sea, off Kagoshima Gulf; Sata Misaki light bear- 
ing N. 58° E., 4.5 miles distant (lat. 30° 57’ 20’’ N., long. 130° 35’ 10’’ E.); 185 
meters; temperature 15.89° C.; stony bottom; August 16, 1906 (8, U.S. N. M., 35009, 
35022, 35023). PI. 71, fig. 195. 

Albatross station 3703 ; Sagami Bay; Seno Umi bearing N. 16° E., 0.8 mile distant; 
56 meters; volcanic sand and gravel; May 7, 1900 (6, U.S.N.M., 35057). 

Albatross station 3707; Ose Zaki light bearing S. 53° W., 2.25 miles distant; 
113-135 meters; volcanic sand and gravel; May 8, 1900 (5, U.S.N.M., 35028). PI. 
72, figs. 197, 198; pl. 82, fig. 224. 

Albatross station 3716; Ose Zaki light bearing S. 36° W., 0.8 mile distant; 119-228 
meters; volcanic sand, shells and rock; May 11, 1900 (1, U.S.N.M., 35118). 

Albatross station 3730; Omai Zaki light bearing N. 17° E., 14.5 miles distant; 
62-68 meters; mud, gravel and rock; May 16, 1900 (1, M. C. Z., 39). 

Sagami Bay (lat. 35° 03’ N., long. 138° 47’ E.); 201 meters; Alan Owston, August 
15, 1902; original No. 7011 [A. H. Clark, 1908] (1, U.'S.N.M., 35099). 

Sagami Bay (lat. 35° 04’ N., long. 138° 48’ E.); 146 meters; Alan Owston, August 
10, 1902; original No. 7194 [A. H. Clark, 1908] (1, U.S.N.M., 35061). 

Sagami Bay; 548 meters (depth very doubtful); Alan Owston, May 5, 1902; 
original No. 6932 [A. H. Clark, 1908] (1, U.'S.N.M., 35003). PI. 72, fig. 196. 

Sagami Bay (lat. 35° 11’ N., long. 139° 44’ E.); 256 meters; Alan Owston, May 25, 
1902; original No. 6929 [A. H. Clark, 1908] (1, U.S.N.M., 35100). 

Sagami Bay; Haidashi Bank; 200 meters; Prof. Franz Doflein, 1904-05; original 
No. 301 (1, U.S.N.M., 35759). 

Ito; Doctor Haberer, 1904; original Nos. 9302, 9303, 9305 (8, Munich Mus.). 

Between Ito and Hatsushima; about 150 meters; Doctor Haberer, March, 1903; 
original No. 4209 (1, Munich Mus.). 

Fukuura; about 150 meters; Doctor Haberer, March 1-12, 1903; original Nos. 
4118, 4122 (6, Munich Mus.). PI. 73, fig. 201. 

Fukuura; Doctor Haberer, February 10-20, 1903; original Nos. 4142, 4143 
(2, U.'S.N.M., 35763 [4142]; Munich Mus.). 

Near Iagoshima; 150 meters; Prof. Franz Doflein, October 31, 1904; original 
No. 327 (1, U.S.N.M., 35780). 

Mortensen’s station 1; at the Biological Station, Misaki; shore; April 23, 1914 
{Gislén, 1927]. 

Mortensen’s station 27; Misaki; 1.8 meters; rocky bottom; July, 1914 [Gislén, 
1927]. 

Dr. Sixten Bock’s expedition to Japan station 20; Misaki; 2 meters; May 19, 1914 
(Gislén, 1922]. 
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Dr. Sixten Bock’s expedition to Japan station 28; Misaki; 2-3 meters; rocky bot- 
tom; June 14, 1914 [Gislén, 1922]. 

Dr. Sixten Bock’s expedition to Japan station 38; Misaki; 2-4 meters; rocky 
bottom; July 9, 1914 [Gislén, 1922]. 

Near Misaki; Prof. Bashford Dean [Kirk, 1911] (11, U.S.N.M., 35058). 

Misaki; 219 meters; Alan Owston; original No. 6802 (1, U.S.N.M., 35048). 
Pl. 82, fig. 225. 

Misaki; J. F. Abbott (1, L. S.). 

Misaki [Hara, 1895]. Same [Mortensen, 1920]. 

Uraga Channel, at the entrance of Tokyo Gulf; 46 meters; Alan Owston, June 16, 
1901 [A. H. Clark, 1908] (1, U.S.N.M., 35024). 

Uraga Channel; entrance to Boe 135 meters: Prof. Franz Doflein, October 29, 
1904; original No. 289 (1, U.S.N.M., 35758). 

Tokyo Bay; Prof. Edward 8. Morse [P. H. Carpenter, 1881, 1888; von Graff, 
1884; Hartlaub, 1912] (9, M. C. Z., 195; B.S.). 

Japan; von Siebold [J. Miiller, 1841, 1849; Dujardin and Hupé, 1862; P. H. 
Carpenter, 1879, 1881, 1883, 1888; Bell, 1882; A. H. Clark, 1911] (1, L. M.). 

No locality (probably Tokyo Bay) [Hartlaub, 1912]. 

Erroneous locality —Hight miles outside Hong Kong harbor (lat. 22° 12’ N., 
long. 114° 15’ E.); 25 meters; Captain Suensson, November 16, 1911 [A. H. Clark, 
1913; Gislén, 1927] (1, C. M.). This is a specimen of C. pinguis. 

Geographical range—Southern Japan, from the Korean Straits eastward to 
Tokyo Bay. 

Bathymetrical range.—From the shore line down to 256 meters. The average of 
28 records is 76 meters. 

Thermal range—From 11.28° to 16.72° C. The average of 4 records is 14.29° C. 

Occurrence, habits, ete—Dr. Edwin Kirk remarked on the preponderance of females 
over males in this species. He wrote that among nearly 30 individuals collected at a 
single locality (near Misaki) there were no males. The females in all cases bore large 
numbers of ripe ova. 

Doctor Kirk’s observations on the food of this species were given in volume 1, 
part 2, on page 613. 

While searching for the pentacrinoids of Compsometra serrata on the rocky shores 
near the biological station at Misaki Dr. Th. Mortensen found a single 20-armed 
specimen of this species. He noted, however, that it is abundant in other localities 
near the biological station. 

History—This species was originally described as Alecto japonica by Johannes 
Miiller in 1841. Muller’s description was based upon notes taken by Troschel on a 
specimen in the Leyden Museum which had been collected by von Siebold in Japan. 
In 1849 Miller repeated the original description without change under the name 
Comatula japonica. 

Dujardin and Hupé in 1862 published a translation of Miiller’s description of 1841. 

In 1879 Dr. P. H. Carptenter listed 7 species which he was unable to assign either 
to Actinometra or to Antedon because the descriptions were inadequate and he had 
had no opportunity of examining the types. One of these was Comatula japonica. 
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Later Carpenter visited the Leyden Museum and there studied the type of Alecto 
japonica, publishing a redescription of it, under the name of Actinometra japonica, 
in 1881. He said that it is a very well defined species, the axillaries being longer and 
having sharper distal angles than those of any other comasterids he had seen. He 
noted that the great length of the lower pinnules is also remarkable. 

In another paper published in 1881 Carpenter mentioned that an Actinometra, 
not further identified, which had been brought from Yeddo by Prof. Edward S. Morse, 
had yielded a myzostome. 

In 1882 Prof. F. Jeffrey Bell published a specific formula for this species, and 
early in 1883 Carpenter published an emended formula. 

In 1884 Prof. Ludwig von Graff published an account of the myzostomes from 
Professor Morse’s specimens from Yeddo, which he cited under the name of Actino- 
metra morsei, this name having been furnished him by Carpenter. He also described 
the myzostomes from a specimen of Actinometra japonica. 

In the Challenger report on the comatulids published in 1888 Carpenter inserted 
Actinometra japonica in the key to the species of the Parvicirra group. The diag- 
nostic characters as given are the presence of IIBr 4 (8+ 4) series, and sometimes of 
IlIBr 4 (3+4) series, cirri XXX+, 15-20, the lower pinnules not especially large, 
the brachials of moderate length, and the lower segments of Pp rather large and 
carinate. This species is twice inserted in the key, both times paired with Actino- 
metra trichoptera in which, according to Carpenter, the brachials are short and the 
lower segments of Pp are not carinate. 

Carpenter mentioned that there is a considerable resemblance between trichop- 
tera and japonica, and that he would now refer to the latter, possibly as a varietal form, 
the individual which he had called Actinometra morsei when asked by von Graff to 
name the host of Myzostoma nigrescens. 

In 1895 Dr. Jiuta Hara mentioned that this species is very common along the 
coast line near Misaki. 

In 1908 I recorded, as Comaster japonica, a number of specimens from Tokyo 
Gulf and Sagami Bay which had been dredged by Mr. Alan Owston in the Golden 
Hind. 

In 1911 I published notes on the type specimen in the Leyden Museum, which 
I had examined in 1910. 

In 1912 Dr. Clemens Hartlaub recorded and gave notes upon 2 of Professor 
Morse’s specimens from Yeddo Bay. He called one of these Actinometra trichoptera 
and the other Actinometra japonica var. morsei. I believe that his new species Acti- 
nometra spinipinna which was described at the same time is another of Professor 
Morse’s specimens from Tokyo (Yeddo) Bay. 

In 1913 I recorded a specimen of japonica from off Hong Kong Harbor; this 
should, however, have been referred to pinguis. 

In 1924 Dr. Torsten Gilsén discussed a number of the structural features of this 
species, his material consisting of 6 specimens which had been dredged by Dr. Th. 
Mortensen in southern Japan in 1914. These he recorded and described in detail in 
1927, 


. 
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COMANTHUS SOLASTER (A. H. Clark) 
Plate 20, Figure 51 
(See also vol. 1, pt. 1, fig. 81 (dorsal view), p. 134] 


Comatula solaster A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1907, p. 153 (description; Albatross 
Sta. 4944). 

Comaster Pied A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed); vol. 34, 1908, 
p. 317 (Japan). 

Phanogenia solaster A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus solaster A. H. Cuarx, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed); Crinoids 
of the Indian Ocean, 1912, p. 94 (synonymy; range); Proc. Biol. Soc. Washington, vol. 26, 
1913, p. 178 (range in east Asia); Unstalked Crinoids of the Siboga Exped., 1918, p. 49 (in key; 
range). 

Gane (Comanthus) solaster A. H. Cuarxk, Vidensk. Medd. fra den naturhist. Forening i K#ben- 
havn, 1909, p. 147 (Formosa Channel, 35 fathoms). 

Comanthus (Bennettia) solaster A. H. Cuark, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, 
p. 214 (southern Japanese species; range and its significance). 

Diagnostic features —With its very broad and dorsally flattened division series 
which are in close lateral contact, and its numerous undeveloped cirri, this species 
has more the appearance of a species of Comanthina than that of any of the other 
forms in the genus Comanthus. 

The longest cirri have 18-30 (rarely more than 25 and usually about 20) segments, 
and the arms, which‘are short, stout, broad at the base and rapidly tapering, are 
15-36 (usually about 20) in number, and from 80 to 90 mm. in length. 

Descripiion.—The centrodorsal is large, discoidal, with the bare polar area 
flat, 6 mm. in diameter. The cirrus sockets are arranged in a single marginal row. 

The cirri are XV-XXV (usually about XX), 18-23 (rarely as many as 30), 
20 mm. long, resembling those of C. japonica but slightly less stout. 

The radials and most or all of the IBr, are concealed by the centrodorsal. The 
IBr, (axillaries) are triangular, twice as broad as long or even broader. The IIBr 
series are 4 (3+4). The I]IBr series are 4 (3+4), but are not developed in the 
entire series. The division series are more or less flattened dorsally and are broad 
and in close lateral apposition, being separated only very slightly by the dorsal 
carination of Py. 

The arms are 15-30 in number, from 80 to 90 mm. long, comparatively stout, 
especially in the basal portion. The first 2 brachials are rather large, subequal, 
slightly wedge-shaped, about twice as broad as long exteriorly. The first syzygial 
pair (composed of brachials 3+4) is oblong, from half again to twice as broad as 
long. The next 3 brachials are oblong, two and one-half times as broad as long, 
and those following become triangular, half again as broad as long, and short wedge- 
shaped in the distal half of the arm. From about the fourth onward the brachials 
have rather prominent distal edges. 

Syzygies occur between brachials 3+4, again from between brachials 11+ 12 to 
between brachials 20+ 21, and distally at intervals of 4 or 5 (usually 4) muscular 
articulations. 

The disk is 20 mm. in diameter, and bears a few scattered calcareous granules 
in the anal area. The mouth is marginal, radial, or interradial. The anal tube is 
very large and centrally situated. 
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Py is 25 mm. long, moderately stout basally but becoming slender after the 
proximal third. The terminal comb has 10-13 small and rounded, well separated 
teeth. Pp, and P, are similar, only slightly if at all shorter than Pp, and only slightly 
less stout basally. Ps: is much more slender, 12 mm. long. P3 is small and weak, 
about 7 mm. long. P, and the following pinnules are somewhat stouter, with long 
gonads, 10 mm. long. The distal pinnules are slender, 12 or 13 mm. long. The 
segments in the proximal third or half of the pinnules are produced into a spinous 
earination, this feature gradually disappearing on the distal pinnules. 

The color in aleohol is dark purple with the disk, cirri, and pinnules brownish 
yellow and the arms with a lighter median line, or yellow or brown. 

Remarks.—Notwithstanding the highly characteristic appearance of typically 
developed individuals, intergrades occasionally are found between this species and 
both C. pinguis and C. japonica. It can not be confused with any other species of 
Comanthus, but a specimen without locality might possibly at first be mistaken for 
Comanthina schlegelii. 

Notes.—The specimens from Mortensen’s station 10 show the following char- 
acters. 

The centrodorsal is pentagonal, 5.5 mm. in diameter. The free dorsal pole is 
4 mm. across. 

The cirri are XXIX, 19-21, from 15 to 20 mm. in length. The fifth-seventh 
segments are the longest, from one-half to three-quarters again as long as broad. 
From the tenth onward dorsal processes are developed. 

The 21 aris are 70 mm. long. The 10 IIBr series and the single IIIBr series 
are 4 (3+4). The width of the IJBr, is 2.8 mm. The interspace between the IJBr 
series is 0.4 mm. broad. The division series are very high and arched dorsally, and 
are in close lateral contact. The IBr, is ten times as broad as long, and the IBr, 
(axillary) is three times as broad as long. 

The intersyzygial interval is 4 muscular articulations. 

Py has a comb consisting of 12 teeth. The pinnules following as far as P, bear 
combs. The distal pinnules are from 6.5 to 7 mm. long. The 5 basal segments of 
each pinnule have spiny tubercles directed aborally. 

The disk is 18 mm. in diameter. The color is yellow brown. 

The centrodorsal is rounded, 6.5 mm. in diameter, with the free dorsal pole 5.5 
mm. in diameter. 

The cirri are XXVIII, 20-21, from 15 to 17 mm. long. 

The 20 arms are 60+ mm. long. The IBr, are concealed by the centrodorsal. 
The IBr, (axillaries) are four times as broad as long. The width of the ITBr; is 3 mm. 
The division series are very closely appressed and laterally flattened against each 
other. . 

Pp has a comb consisting of about 10 teeth, which are short and inconspicuous; 
the terminal segments are without teeth. It is 17 mm. in length. P, is 6.5 mm. in 
length and bears a comb. The distal pinnules are from 9 to 9.5 mm. long. 

The disk is 17 mm. in diameter. The anal area is granulated. The anal tube 
is wart-shaped, 5 mm. broad and 3 mm. high. 

The color is olive brown. 

97298—31——38 
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The specimens from Mortensen’s station 13 exhibit the following features: 

The cirri are XXV, 19, from 12 to 17 mm. long. The 19 arms are from 50 to 
70 mm. in length. The pinnules as far as P; bear combs of 8-12 teeth. The disk 
is 14 mm. in diameter. 

The 18 arms are from 60 to 90 mm. long. 

The 18 arms are from 50 to 60 mm. in length, and the disk is 14 mm. in diameter. 

The 20 arms are from 50 to 60 mm. long, and the disk is 12 mm. in diameter. 

The 20 arms are from 50 to 60 mm. in length, and the disk is 16 mm. in diameter. 

The cirri are XXX, 20-21, from 16 to 19 mm. in length. The 25 arms are 70 
mm. long. The disk is 19 mm. in diameter. Gislén says that this specimen is of 
the dark-color type. 

The arms are 19 in number, all broken. The disk is 13 mm. in diameter . 

The cirri are XXIV, 14-16, from 8 to 11 mm. long. The diameter of the centro- 
dorsal is 2.2 mm. The 14 arms are from 35 to 55 mm. long. The division series 
are to the left in 3 cases, and to the right in 1 case. The pinnules as far as P; bear 
combs. The disk is 8 mm. in diameter. The anal tube is central. 

The centrodorsal is 2.2 mm. in diameter. The cirri are from 8 to 13 mm. long. 
The 17 arms are all broken. The disk is 9 mm. in diameter. 

The specimen from Tokyo Bay has 36 arms about 70 mm. in length. The 
centrodorsal is thin discoidal, with the dorsal pole 6 mm. in diameter. The cirri are 
numerous, about XXXV, 18-20, about 12 mm. long, and slender. The division 
series are very broad, almost or quite in lateral contact. 

Remarks.—In the typical form of this species the division series are very massive, 
forming a compact cup, so that none of the perisome is visible from the dorsal side. 
Indeed, the division series are sometimes so very closely joined that it becomes 
difficult to trace the sutures between them. 

Very small specimens show that this character is assumed at an early period of 
growth. 

Localities —Formosa Channel; 64 meters; Captain Suensson, November 23, 
1901 [A. H. Clark, 1909, 1912, 1913, 1918] (1, C. M.). 

Northeast of Swatow, China (lat. 23° 15’ N., long. 117° 40’ E.); Capt. H. Chris- 
tiansen, July 26, 1912 (4). 

Albatross station 4894; Eastern Sea, between 10 and 20 miles southwest of the 
Goto Islands; Ose Saki light bearing N. 41° E., 5 miles distant (lat. 32° 33’ 00’ N., 
long. 128° 32’ 10’’ E.); 174 meters; green sand, broken shells, and pebbles; August 
9, 1906 (9, U.S.N.M., 35074, 35154, 35155). 

Albatross station 4893; Eastern Sea, between 10 and 20 miles southwest of the 
Goto Islands; Ose Saki Light bearing N. 29° E., 5.5 miles distant (lat. 32° 32’ 00’’ N., 
long. 128° 32’ 50’’ E.); 174-194 meters; bottom temperature 13.28° (©.; gray sand, 
broken shells, and pebbles; August 9, 1906 (4, U.S.N.M., 34997). 

Mortensen’s station 10; off the Goto Islands (lat. 33° 41’ N., long. 128° 50’ E.); 
137 meters; sand; May 17, 1914 [Gislén, 1927]. 

Mortensen’s station 13; southwestern Japan, off Kiu Shiu (lat. 34° 20’ N., 
long. 130° 10’ E.); 110 meters; sand and shells; May 18, 1914 [Gislén, 1927]. 
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Albatross station 4880; Korean Straits, near the Oki Islands; Oki Shima bearing 
S. 79° W., 7.5 miles distant (lat. 34° 16’ 00’’ N., long. 130° 16’ 00’’ E.); 108 meters; 
bottom temperature about 16.72° C.; fine gray sand and broken shells; August 2, 
1906 (1, U.S.N.M., 35152). 

Albatross station 4895; Eastern Sea, between 10 and 20 miles southwest of the 
Goto Islands; Ose Saki light bearing N. 42° E., 4.7 miles distant (lat. 32° 33’ 10’’ N., 
long. 128° 32’ 10’’ E.); 174 meters; green sand, broken shells, and pebbles; August 
9, 1906 (6, U.S.N.M., 35064). 

Albatross station 4935; Eastern Sea, off Kagoshima Gulf; Sata Misaki light 
bearing N. 58° E., 4.5 miles distant (lat. 830° 57’ 20’’ N., long. 130° 35’ 10’’ E.); 
188 meters; bottom temperature 15.89° C.; stones; August 16, 1906 (1, U.S.N.M., 
35153). 

Albatross station 4944; off Kagoshima Gulf; Yebisu Jima bearing W. 2.8 miles 
distant (lat. 31° 38’ 15’’ N., long. 130° 46’ 50’’ E.); 79 meters; bottom temperature 
18.00° C.; black sand and lava pebbles; August 17, 1906 [A. H. Clark, 1908, 1912, 
1913, 1918] (1, U.S.N.M., 22656). Pl. 20, fig. 51. 

Kagoshima Bay; U.S. Exploring Expedition (1, U.S.N.M., 35158 [part of 3033}). 

Albatross; Misaki, Sagami Bay; shore; 1906 (1, U.S.N.M., 35145). 

Misaki (2, U.S.N.M., 39153). 

Albatross station 5070; in Suruga Gulf; Ose Saki bearing S. 8° W., 1.8 miles 
distant (lat. 35° 03’ 25’’ N., long. 138° 47’ 40’’ E.); 197 meters; bottom temperature 
14.22° C.; mud, sand, and broken shells; October 15, 1906 (1, U.S.N.M., 35101). 

Tokyo Bay (1, M. C. Z., 30). 

Japan; H. Loomis (1, U.S.N.M., 36167). 

Geographical range-—From the Formosa Channel to the Korean Straits, and 
eastward to Tokyo Bay. 

Bathymetrical range —From the shore line down to 197 meters. ‘The average of 
11 records is 128 meters. 

Thermal range-—From 13.28° C..to 18.00° C. The average of 5 records is 
15.62° C. 

History—This species was originally described in 1908 from a single specimen 
from Albatross station 4944. Another specimen from the Formosa Channel was 
recorded in 1909. In 1927 Dr. Torsten Gislén recorded and published notes upon 
11 specimens which had been secured by Dr. Th. Mortensen in southern Japan in 
a COMANTHUS TRICHOPTERA (J. Miiler) 

Plate 3, Figure 4; Plate 74, Figure 203 


[See also vol. 1, pt. 1, fig. 50 (pinnule tip), p. 81; fig. 60 (comb), p. 85; fig. 330 (cirrus), p. 281; part 2, 
fig. 120 (division series), p. 79; figs. 525, 526 (arm tip), p. 283; figs. 646-648 (comb), p. 327; 
pl. 10, fig. 1024 (analysis of arm structure); pl. 12, fig. 1036 (brachials); pl. 14, fig. 1065 (part 
of arm); pl. 17, fig. 1078 (oral pinnule)}. 

Comatula trichoptera (Valenciennes, MS.) J. Miitter, Monatsber. d. k. preuss. Akad. d. Wiss., 1846, 
p. 178 (description; King George’s Sound, Australia); Abhandl. d. k. preuss. Akad. d. Wiss., 
1847, 1849, p. 257 (redesecribed).—Dusarpin and Hups, Hist. nat. des zoophytes, Echinodérmes 
1862, p. 205 (synonymy; description; Australia)—P. H. Carpenter, Journ. Linn. Soc. 
(Zool.), vol. 13, 1877, p. 441; Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 26 (reason for 
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lack of precision in Miiller’s definition) —A. H. Cuarx, Bull. du mus. d’hist. nat., Paris, 1911 
No. 4, p. 245 (identity); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 436 (his- 
tory); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 712 (history); Crinoids of the Indian 
Ocean, 1912, p. 30 (identity). 

Actinometra trichoptera P. H. Carpentrr, Trans. Linn. Soc. (Zool.), ser. 2. vol. 2, 1879, p. 27 
(systematic position); Proc. Roy. Soc., vol. 28, 1879, p. 386.—BELL, Proc. Zool. Soc. London, 
1882, p. 534 (listed); p. 535 (specific formula).—P. H. Carpenter, Proc. Zool. Soc. London, 
1882, 1883, pp. 740 and following (discussion of Bell’s method of formulation, and corrected 
formula).—Brti, Ann. and Mag. Nat. Hist., ser. 6, vol. 2, 1888, p. 404 (very abundant at 
Port Phillip) —P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 345 
(description; Port Jackson, 10-12 fathoms; other localities); pl. 63, figs. 1-6—WuHITELEGGE, 
Journ. Roy. Soc. New South Wales, vol. 23, 1889, p. 198 (Watson’s Bay; habitat) —P. H. 
CarpPENTER, Proc. Roy. Soc. Victoria, new ser., vol. 2, 1890, p. 185 (Port Phillip) —Hamann, 
Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. 
Cuiarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 716 (identity of the Challenger record; 
credited to Australia by P. H. Carpenter); Crinoids of the Indian Ocean, 1912, p. 36 (identity 
of Carpenter’s record) —Harttaus, Mem. Mus. Comp. Zodl., vol. 27, No. 4, 1912, pp. 281, 
414 (listed); p. 477 (localities, except Yeddo). 

Comaster trichoptera A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia trichoptera A. H. CuarK, Proc. U. 8S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus trichoptera A. H. CuarK, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 863 (south Aus- 
tralian species belonging to a tropical genus); p. 366 (listed); Proc. U. S. Nat. Mus., vol. 40, 
1911, p. 13 (closely related to C. wahlbergii); p. 17 (nearest species to C. wahlbergii); p. 18 
(comparison with C. wahlbergiz); Notes from the Leyden Mus., vol. 33, 1911, p. 181 (axillaries 
compared with those of japonica); American Journ. Sci., ser 4, vol. 32, 1911, p. 130 (signifi- 
cance of distinctive characters); Bull. du mus. d’hist. nat., 1911, No. 4, p. 245 (identity); 
p. 249 (locality; description of the type); Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 
1911, p. 441 (south Australian species occurring north to Bunbury and Broughton I.); p. 448 
(range on east coast); p. 444 (range on west coast); Memoirs Australian Mus., vol. 4, pt. 15, 
1911, p. 715 (recorded by Bell from Port Phillip); p. 717 (known to P. H. Carpenter from 
Australia); p. 718 (original notes by Whitelegge; notes by P. H. Carpenter, 1890); p. 722 
(confined to south Australia); p. 733 (in key); Proc. U. S. Nat. Mus., vol. 43, 1912, p. 391 
(southwest Australia); Crinoids of the Indian Ocean, 1912, p. 9 (confined to south Australia) ; 
p. 80 (= Comatula trichoptera J. Miiller, 1849); p. 36 (= Actinometra trichoptera P. H. Car- 
penter, 1888); p. 95 (south coast of Australia and Tasmania, 0-12 fathoms); Smiths. Miscell. 
Coll., vol. 61, No. 15, 1913, p. 15 (published references to the specimens in the British Museum; 
localities represented; characters of the specimens); Die Crinoiden der Antarktis, 1915, p. 167 
(range); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, pp. 226 and following 
(detailed account of the distribution in Australia) —H. L. Ciarx, Biol. Results Fishing Exper. 
F. I. S. Endeavour, 1909-1914, vol. 4, pt. 1, 1916, p. 5 (characteristic of the south Australian 
subregion); p. 17 (comparison with C. plectrophorum).—HaAnrtTMEYER, Mitt. zool. Mus. Berlin, 
vol. 8, Heft. 2, 1916, p. 234 (southwest Australia, No. 5960).—A. H. Cxiarx, Proc. Biol. Soc. 
Washington, vol. 31, 1918, p. 43 (uncertainty of the status of related forms) ; Unstalked Crinoids 
of the Siboga Exped., 1918, p. 49 (in key; range). 

Comanthus (Comanthus) trichoptera A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 37, 1909, p. 30 (com- 
parison with C. [C.] samoana). 

Comanthus (Bennettia) trichoptera A. H. Cuarx, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 
1911, p. 456 (Koombana Bay, 14%4-18 m.; other localities; descriptions of specimens); p. 465 
(association with other species); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 755 (anno- 
tated synonymy; characters; localities; distribution; good species for the study of embry- 
ology); Crinoids of the Indian Ocean, 1912, p. 13 (related to C. [B.] wahlbergii). 

Comanthus (Cenolia) trichoptera A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 29, 1916, p. 48 
(characteristic of and confined to southeastern Australia and Tasmania). 
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Diagnostic features—The broad discoidal centrodorsal with a flat dorsal pole 
bearing numerous rather slender cirri with usually 18-20 segments of which the longest 
are twice as long as broad, from 10 to 14 mm. (usually about 12 mm.) in length, the 
15-28 (usually about 20) rather short and rapidly tapering arms which are from 60 
to 130 mm. (but rarely over 100 mm.) long, and the curiously pointed axillaries make 
this species an easy one to recognize. Aside from its immediate relatives in Tas- 
mania and New Zealand, it resembles most closely the much smaller South African 
C. wahlbergii. 

Description.—The centrodorsal is discoidal, broad, the polar area 4 mm. in diam- 
eter and flat. The cirrus sockets are arranged in one and a more or less complete 
second crowded marginal row. 

The cirri are XXV—XXXVII, 13-20 (usually 17-18), 12 mm. long, and remark- 
ably slender. The first 2 segments are short, twice as broad as long, the third is 
half again as long as broad, and the next 3 or 4 segments are twice as long as broad. 
The following segments decrease rapidly in length so that the outermost 7 or 8 are 
from half again to twice as broad as long. The third and following segments have 
somewhat expanded articulations, this character decreasing as the segments become 
shorter. In the proximal portion the cirri are well rounded in cross section, but they 
become laterally flattened on the short distal segments, here appearing somewhat 
broader in lateral view. The seventh is a more or less marked transition segment; 
this and the following have the distal dorsal edge slightly thickened, this thickening 
soon becoming transformed into a small subterminal tubercle. The opposing spine 
is minute, with the apex subterminal. The terminal claw is somewhat longer than 
the penultimate segment, and is stout and strongly curved. 

The radials are concealed, except in the interradial angles of the calyx. The IBr, 
are very short and are partially united laterally. The [Br, (axillaries) are triangular, 
with the anterior angle unusually produced and sharp, and are free laterally. The 
IIBr series are 4 (3+ 4), usually more or less deficient. The IIBr series are 4 (3+4), 
but are few in number or absent altogether. The first ossicles after each axillary are 
united for about their proximal three-fourths, but from that point onward, and ex- 
teriorly, the division series and arms are well separated. 

The arms are 15-28 in number, from 60 to 100 mm. in length. The first 2 brachials 
are subequal, wedge-shaped, about two and one-half times as broad as long exteriorly, 
the second in apposition interiorly. The first syzygial pair (composed of brachials 
3+4) is oblong, two or two and one-half times as broad as long. The next brachial 
is oblong or slightly wedge-shaped, twice as broad as long. The following brachials 
are triangular, about twice as broad as long, after the proximal third of the arm be- 
coming somewhat shorter and more or less wedge-shaped, and terminally somewhat 
longer. From the eighth or tenth onward the brachials develop rather strongly 
overlapping distal ends. 

Syzygies occur between brachials 3+4, again from between brachials 10+11 to 
between brachials 14+ 15, and distally at intervals of usually 4 muscular articulations. 

The disk is from 9 to 12 mm. in diameter and naked; the mouth is interradial 
and marginal. 

Py is from 9 to 16 mm. in length and is composed of 30-35 segments, which 
become about as long as broad on the fifteenth or seventeenth. The lower segments 
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have the distal outer edge rather strongly produced and spinous, this feature gradually 
dying away as the segments become longer. The terminal comb is composed of about 
9 teeth which are rather small and well rounded and are repeated, usually slightly 
smaller, on the opposite side of the pinnule. P, is slightly less stout basally than Pp 
and slightly shorter. P,is about 5 mm. long, small, and weak. P; and the following 
pinnules are 6 or 7 mm. long, stouter and tapering much less rapidly than P2, composed 
of 20-23 segments, of which the third-seventh or -eighth bear a very strong spiny 
carinate process, diminishing in height distally. The distal pinnules are of about the 
same length, but slender. The terminal comb is not present after P;. The strong 
carination of the proximal pinnule segments, which is one of the most marked char- 
acters of the species, persists even in the terminal pinnules, though in a somewhat 
reduced form. 

The color in alcohol is light yellowish brown, mottled with gray or darker brown; 
or brown, the arms with a median line of darker. 

Notes.—One of the specimens from Broughton Island has 20 arms 90 mm. long, 
and the cirri XX VI, 19-21, 12mm. long. Two of the others are similar, with 24 and 
28 arms. Another is small, with 16 arms 35 mm. long, and the last is also small. 

One of the specimens from Watsons Bay has 22 arms 110 mm. long, and the 
cirri XTX, 18-20, 12 mm. long. Another has 31 arms, and the cirri XLVI, 14 mm. 
long. A third has 28 arms and the cirri XLII. 

In the 2 specimens from Bottle and Glass Rocks the centrodorsal is very small. 

One of the specimens from Port Jackson is typical, with 20 arms 100 mm. long, 
and the cirri XXXII, from 10 to 14 mm. in length. Three of the specimens are 
peculiar in having the centrodorsal very small, with the dorsal pole only 2 mm. in 
diameter, though bearing the usual number of cirri. 

Having at hand a specimen from Port Jackson and a number from Port Phillip, 
Carpenter said that the centrodorsal is a relatively broad disk. 

The cirri are XXX or more, 16. A few of the segments are longer than broad, 
and the penultimate has but little trace of an opposing spine. 

The radials are scarcely visible. The IBr, are but partially united laterally. 
The IIBr series are 4 (3+4). The IVBr series, if present, are 4 (3+4). The division 
series are quite free laterally, and the distal angles of the axillaries are rather sharp. 

The 15-22 arms are 60 mm. long. The brachials are slightly overlapping, the 
proximal being relatively short and triangular and the distal gradually becoming 
longer and more quadrate. 

Syzygies occur between brachials 3+ 4, again from between brachials 11+12 to 
between brachials 13+14, and distally at intervals of 4 or 5 muscular articulations. 

Pp is about 9 mm. long, and P, is but little shorter. The next 2 or 3 pinnules 
diminish rapidly in length, but become swollen for the gonads and lose the terminal 
comb. The lower segments of the earlier pinnules sometimes overlap rather sharply 
and have spinose edges. 

The disk is 9 mm. in diameter and is naked. The mouth is interradial. 

The color in alcohol is light yellowish brown mottled with gray or darkish brown. 

A specimen from Port Jackson in the Museum of Comparative Zodélogy has 21 
arms about 100 mm. in length. 
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The 4 specimens in the Museum of Comparative Zoélogy from Port Jackson 
show the following characters. In one the centrodorsal is small, with the cirri 
XXXVII, 13-16. The 21 arms are 60 mm. long, with the brachials short triangular 
and strongly overlapping. All the division series are 4 (8+4). The distal pinnule 
segments have strong recurved hooklike spines. This individual is sexually mature 
and carries eggs. In asecond specimen the cirri are about XXX, 20, and are arranged 
in 2 irregular rows on the centrodorsal; as in the preceding the distal cirrus segments 
bear small dorsal spines. The 22 arms are 65 mm. long, with short triangular and 
strongly overlapping brachials. As in the preceding, Pp is slender and not carinate. 
The pinnules bear eggs. The third specimen resembles the other 2 and is the size 
of the first. There are 15-17 cirrus segments and 22 arms. The pinnules bear eggs. 
The fourth specimen resembles the other 3, but bears no eggs. ‘There are 17 cirrus 
segments and 20 arms 80 mm. long. In all the specimens the IBr, and the I1Br series 
are separated. The color is yellowish brown. 

The 8 specimens collected by Dr. Th. Mortensen at Port Jackson present the 
following characters: One has 30 arms 80 mm. long. Al! 10 I/Br series and 10 II] Br 
series are present, and all are 4 (3+4). The centrodorsal is 3.5 mm. in diameter and 
has a rather broad depressed center with shallow grooves radiating out to between the 
cirrus bases. The cirri are XXXIV, 15-17, 9 mm. long. One has 22 arms, of which 
the anterior are 115 mm. long. All the I[Br series are present, and there are 2 III Br 
series, both external. All the division series are 4 (3+4). The centrodorsal is 4 mm. 
in diameter, with a narrow raised rim, a depressed central area 1 mm. in diameter, 
and a narrow raised line radiating from the central pit to the base of each cirrus. The 
cirri are about XLV, 17-18, 13 mm. long, with the distal portion strongly recurved. 
The division series and arm bases have a narrow faint dark median line. One speci- 
men has 24 arms 110 mm. long; all the II Br series and 4 III Br series are present, and 
all the division series are 4 (3+4). The cirri are XXV, 16-18. The disk is 20 mm. ‘ 
in diameter. Another specimen has 24 arms 110 mm. long, with 10 I1Br series and 4 
IlIBr series, all 4 (8+4). The cirri have 16-17 segments. One specimen has 27 
arms 110 mm. long. There are 17-19 cirrus segments. A specimen with 23 arms 
has all the division series 4 (3 +4) and the cirri XL, 16-17. A specimen with 22 arms 
has 10 I1Br series and 2 IIIBr series, all 4 (3+4). A specimen with 20 arms has 
10 II Br 4 (3 +4) series. 

The type specimen from King Georges Sound is small, but quite typical of the 
species as now understood. As described by Miiller, it has 20 arms. The centro- 
dorsal is relatively large, with the broad dorsal pole slightly concave. The cirri 
are arranged in a single marginal row. The cirri are XXX, 15; they are remark- 
able for their slenderness and for the form of the segments, which are much compressed 
laterally and of which only the last bears a tubercle. The first pinnules are large. 

The larger of the 2 specimens from Koombana Bay has 20 arms 70 mm. long. 
The dorsal pole of the centrodorsal is flat, 3.5 mm. in diameter. The cirri are XXV, 
16-19 (usually nearer the latter), from 11 to 13 mm. long. The smaller specimen has 
also 20 arms. 

A specimen without locality in the Australian Museum is an usually fine example, 
with 25 arms 130 mm. long. 
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Remarks.—This species is very closely related to C. tasmaniae from Tasmania 
and to GC. benhami and C. novaezealandiae from New Zealand. It is somewhat less 
closely related to the South African OC. wahlbergii, and still more distantly to C. 
japonica, C. pinguis, and C. solaster of southern Japan. The curiously pointed axil- 
laries so characteristic of C. trichoptera are also seen in C. japonica and C. pinguis, and 
sometimes also in C. solaster. Itis not closely related to any of the other species of 
the subgenus Cenolia. 

Localities —Cape Hawke, New South Wales; 46-51 meters [A. H. Clark, 1911] 
(2, U.S.N.M., 36151; Austr. M.). 

Broughton Island, near Port Stephens, New South Wales (about lat. 32° 40’ S.) 
[A. H. Clark, 1911] (5, U.S.N.M., 35060; Austr. M.). 

Watsons Bay, Port Jackson, New South Wales [A. H. Clark, 1911] (5, U.S.N.M., 
34967; Austr. M.). 

Bottle and Glass Rocks, Port Jackson [A. H. Clark, 1911] (2 U.S.N.M., 35069; 
Austr. M.). 

Challenger; Port Jackson; 18-22 meters [P. H. Carpenter, 1888; A. H. Clark, 
1913] (1, B. M,). 

Port Jackson [Whitelegge, 1889]. Same [A. H. Clark, 1911] (9 U.S.N.M., 17877, 
35059, 35066; Austr. M.). Same (4, M. C. Z., 38, 211). PI. 3, fig. 4. 

Port Jackson; shallow water, under stones; Dr. Th. Mortensen, February 27, 
1915 (8). Pl. 74, fig. 203. 

Bass Strait, between Australia and Tasmania; about 73 meters; 1915 (1 M.C. Z., 
727). 
Western Port (just east of Port Phillip), Victoria (8, M. C. Z., 504, 505). 

Port Phillip, Victoria; J. Bracebridge Wilson [Bell, 1888; A. H. Clark, 1911, 
1913] (2, B. M.). 

Port Phillip; outer stations of the Port Phillip Biological Survey, and outside the 
Heads; J. Bracebridge Wilson [P. H. Carpenter, 1888, 1890]. 

King Georges Sound (or Port), Western Australia; MM. Quoy and Gaimard, 
1829 [J. Miiller, 1846, 1849; Dujardin and Hupé, 1862; P. H. Carpenter, 1877, 1879, 
1883, 1888; Bell, 1882; A. H. Clark, 1911, 1912, 1918] (1, P. M.). 

Hamburg southwest Australia expedition station 56; Koombana Bay, 6-7 miles 
southwest of Bunbury, Western Australia; 14.5-18 meters; bottom rocky, with a 
few plantlike organisms; July 28, 1905 [A. H. Clark, 1911, 1912; Hartmeyer, 1916] 
(2, Berl. M., 5960). 

Australia [A. H. Clark, 1911] (1, U.S.N.M., 35016). 

No locality [A. H. Clark, 1911, 1913] (2. B. M.). 

Geographical range-——Southern coasts of Australia northward to Cape Hawke, 
New South Wales, and Bunbury, Western Australia. 

Bathymetrical range-—From the shore line down to 73 meters. The average of 
4 records is 34 meters. 

Occurrence.—Whitelegge says that this species is common under stones at low 
water at Watsons Bay, Port Jackson. 

Remarks.—Bell wrote that this is obviously a very abundant species at Port 
Phillip. He said that he looked forward with interest to the arrival of fully grown 
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individuals, as he suspected, from what he had seen of the smaller specimens that 
had reached him, that the cirri would exhibit an interesting dimorphism. 

History.—This species was originally described by Johannes Miiller in 1846 from 
a small specimen from King Georges Port (now Albany), Western Australia, which 
had been collected in 1829 by Quoy and Gaimard and deposited in the Paris Museum. 
Miiller found it bearing the manuscript name Comatula trichoptera given it by Valen- 
ciennes, and under this name he described it. Miiller redescribed the species in 
1849, and in 1862 Dujardin and Hupé published a translation of his description 
without comment. 

In 1879 Dr. P. H. Carpenter, after an examination of the 2 specimens in the 
Paris Museum, assigned trichoptera to Actinometra and remarked that, as the disk 
of the types can be readily examined, he believed Miiller did not allocate the species 
more precisely for the reason that he was unable to decide whether it should be 
referred to Alecto or to Actinometra, for in 1 of the 2 specimens at Paris 5 groove 
trunks start from the excentric peristome, while in the other there are only 4. 

In another contribution published in 1879 Carpenter listed this species as having 
been secured by the Challenger. 

In 1882 Prof. F. Jeffrey Bell published a specific formula for this form, and early 
in the following year Carpenter published a revised formula. 

In the Challenger report upon the comatulids, published in 1888, Carpenter 
redescribed this species on the basis of a single specimen secured by the Challenger 
at Port Jackson and others from Port Phillip. 

In 1888 Prof. F. Jeffrey Bell recorded specimens of this species which had from 
time to time been sent to the British Museum from Port Phillip, Victoria, by Mr. 
J. Bracebridge Wilson, and in 1889 Mr. Thomas Whitelegge recorded it from Watsons 
Bay, near Sydney, New South Wales, and gave notes on the manner of its occurrence 
there. 

Dr. P. H. Carpenter in 1890 recorded specimens from Port Phillip which he had 
identified for the Port Phillip Biological Survey Committee. They had been dredged 
by Mr. J. Bracebridge Wilson in the outer harbor at Port Phillip and outside the 
Heads in the summer of 1887-88. The specimens referred to in this paper furnished 
the basis for the insertion of ‘‘ Port Philip” among the localities given in the Challenger 
report. 

In 1911 I mentioned having examined one of the specimens collected at King 
Georges Port (or Sound) by Quoy and Gaimard in 1829. In a memoir on the crinoids 
of Western Australia published in 1911 I recorded specimens from Koombana Bay, 
and gave a summary of its occurrence on the Western Australian coasts. In a 
monograph on the crinoids of Australia, which was also published in 1911, I recorded 
numerous specimens from various localities in southeastern Australia, and gave a 
general account of the species. In a memoir on the crinoids of Africa published in 
the same year I pointed out the close relationship between this species and the South 
African C. wahlbergii. 

In 1912 Dr. Clemens Hartlaub recorded and described a specimen supposedly 
of trichoptera from Yeddo (Tokyo) Bay, Japan. In reality it represents C. japonica. 
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At the same time he described as a new species Actinometra spinipinna which he 
said is near trichoptera. This new species, the type specimen of which bore no 
locality label, is also C. japonica. 

In 1913 I published notes upon the specimens of this species contained in the 
collection of the British Museum, and in two papers which appeared in 1915 I dis- 
cussed its range in detail. 

COMANTHUS TASMANIAE A. H. Clark 

Comanthus trichoptera (part) A. H. Cuarx, Die Fauna stidwest-Australiens, vol. 3, Lief. 18, 1911, p. 
456 (Tasmania, but not the other localities); Crinoids of the Indian Ocean, 1912, p. 95 (Tas- 
mania); Die Crinoiden der Antarktis, 1915, p. 167 (Tasmania); Internat. Revue d. gesamt. 
Hydrobiol. u. Hydrogr., 1915, pp. 226 and following (Tasmania).—H. L. Crank, Biol. Results 
Fishing Exper. F. I. 8. Endeavour, 1909-1914, vol. 4, pt. 1, 1916, pp. 5, 17.—A. H. Cuarx, 
Unstalked crinoids of the Siboga Exped., 1918, p. 49 (in key; Tasmania). 

Comanthus (Bennettia) trichoptera (part) A. H. Cuarx, Mem. Australian Mus., vol. 4, pt. 15, 1911, p. 
755 (Tasmania). 

Comanthus tasmaniae A. H. Cuark, Proce. Biol. Soc. Washington, vol. 31, 1918, p. 41 (listed from 
Tasmania; synonymy [Comanthus spanoschistum erroneously included]); p. 42 (detailed des- 
cription; Tasmania; probably the same as the multibrachiate specimens of Comanthus span- 
oschistum [error]); p. 48 (compared with C. novaezealandiae). 

Diagnostic features —This species is very closely related to C. trichoptera, but the 
cirri have 14-16 segments, of which the longest are two and one-half times as long as 
broad. There are about 40 (37) arms which are 65 mm. in length. 

Description.—The centrodorsal is discoidal, rounded pentagonal in outline, ex- 
tremely thin, 4 mm. in diameter. The cirri are arranged in a single incomplete and 
more or less irregular marginal row. 

The cirri are XX, 14-16, slender, 10 mm. long. The first segment is broader 
than long, the second is as long as, or slightly longer than, broad, the third is twice as 
long as broad, the 3 following are about two and one-half times as long as broad, and 
their successors rapidly become shorter, so that the terminal 8 are broader than long. 
These last are somewhat compressed laterally and in Jateral view appear slightly 
broader than those preceding. With the 1 or 2 preceding they each bear a small 
pointed subterminal tubercle. 

The arms in the type specimen are 37 in number and resemble those of C. tri- 
choptera. The distal edges of the elements of the division series and the of brachials, 
especially the latter, are strongly everted and finely spinous. 

Locality —Tasmania [A. H. Clark, 1911, 1918] (2, U.S.N.M., 34976; Austr. M.). 

Remarks.—In 1911 I recorded under the name Comanthus trichoptera 2 speci- 
mens from Tasmania which were not quite typical of the species as represented on the 
coast of southern Australia. 

Later, after the description of Comanthus benhami in 1916 and the receipt of a 
second new form (novaezealandiae) from New Zealand, I decided that the peculiarities 
of these 2 Tasmanian specimens warranted their recognition as representatives of a 
new species. 

One of them had been returned to the Australian Museum, so the description of 
Comanthus tasmaniae was based upon the single specimen which had been retained 
by the National Museum. 
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In 1916 Dr. H. L. Clark had described a species from Bass Strait under the 
name Comanthus spanoschistum, of which most of the individuals examined by him 
had 10 arms, but three had 13, 14, and 19, respectively. 

From his published account I assumed that the 10-armed individuals represented 
a species of Comissia and those with more than 10 arms a species of Comanthus. So 
in the original description of Comanthus tasmaniae I said that my new form probably 
included the multibrachiate examples of C. spanoschistum listed by Dr. H. L. Clark 
from Bass Strait and Tasmania. Doctor Clark’s 10-armed specimens I listed as 
Comissia spanoschistum. 

Had my supposition that the 10-armed and multibrachiate specimens of Com- 
anthus spanoschistum represent different species been correct, the name spanoschistum 
should have been retained for the form represented by the multibrachiate specimens, 
since Doctor Clark’s figure of the holotype is a photograph of an individual with 13 
or more arms from east of Flinders Island, Bass Strait, in 100-300 fathoms (183-548 
meters). 

Recently I received from Dr. Th. Mortensen a fine series of 24 specimens collected 
by the Endeavour which are undoubtedly Doctor Clark’s Comanthus spanoschistum. 
Though quite different in appearance, there can be no doubt that the individuals 
with 10 and with more than 10 arms really represent the same species, which is quite 
different from any species of Comanthus and from any species of Comissia. 

COMANTHUS BENHAMI A. H. Clark 
Plate 74, figure 202 

Comanthus trichoptera benhami A. H. Cuark, Proc. Biol. Soc. Washington, vol. 29, 1916, p. 48 
(characters; Preservation Inlet). 

Comanthus benhami A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 31, 1918, p. 41 (listed from 
New Zealand); p. 43 (compared with C. novaezealandiae); Unstalked Crinoids of the Siboga 
Exped., 1918, p. 49 (in key; range). 

Diagnostic features—The cirri are relatively long, with numerous segments, 
XL-L, 24-27 (usually 26-27), from 22 to 25 mm. in length, and the centrodorsal is 
large and thick discoidal. 

Description —The centrodorsal is large, thick discoidal, the dorsal pole broad 
and flat with the center depressed. 

The cirri are XL-L, 24-27 (usually 26-27), from 22 to 25 mm. long. 

The 28 arms of the type specimen are 115 mm. in length. 

Locality —Preservation Inlet, on the west coast of South (or Middle) Island, 
New Zealand; 4.6-6 meters; Percy Seymour [A. H. Clark, 1916, 1918] (8, U.S.N.M., 
38684; University of Otago, Dunedin, New Zealand). PI. 74, fig. 202. 

Occurrence.—Regarding the associates of this interesting crinoid, which was the 
first ever to be found in New Zealand waters, Professor Benham wrote me that 
from the same locality some hydrocorallines and antipatharians were obtained, and 
a pennatulid, all of which are ‘‘Australian”’ in their affinities. 

The fauna of the west coast of New Zealand is little known, but it differs con- 
siderably from that of the east, south, or north coasts of the island. The west coast 
is difficult to get at and is only sparsely inhabited. Few naturalists have been able 
to collect there, except very superficially and sporadically, as boats only visit Pres- 
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ervation Inlet very irregularly, and once there one never knows how long one might 
be compelled to stay, as there is no road across the forest-clad mountains. 

History—This species was described from 3 specimens collected by Mr. Perey 
Seymour from a rowboat and sent to me by Prof. William B. Benham, of the Univer- 
sity of Otago, Dunedin, New Zealand, in 1916. It was originally designated as a 
subspecies of Comanthus trichoptera, but in both the references to it published in 
1918 it was given as a full species. 

COMANTHUS NOVAEZEALANDIAE A. H. Clark 
Comanthus novaezealandiae A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 31, 1918, p. 41 (listed 
from New Zealand); p. 42 (detailed description; Three Kings I., N. Z., 65 fathoms) 

Diagnostic features.—This species differs from C. tasmaniae, to which it appears 
to be most closely related, in having fewer (20) arms; in the lesser length of the 
elongated earlier cirrus segments, and in the swollen distal borders of the earlier 
cirrus segments, the distal border of the first 7 cirrus segments in C. tasmaniae being 
quite unmodified. 

It is easily distinguished from C. benhami by the fewer arms, the much shorter 
cirri, and the fewer cirrus segments. 

Description—The centrodorsal is discoidal, irregularly circular in outline, 
broad, flat, and very thin, 5mm. in diameter. The cirrus sockets are arranged in a 
single irregular and unequally developed marginal row. 

The cirri are XIII+, 17, rather siender, from 10 to 11 mm. in length. The 
first segment is very short, the second is twice as broad as long, the third is from 
one-quarter to one-third again as broad as long, the fourth is about half again as 
long as broad, the fifth is about twice as long as broad, and the sixth is nearly as 
long. The following segments rapidly decrease in length, so that the last 7 are 
broader than long; these are somewhat compressed laterally, and therefore broader 
in lateral view than the preceding. From the fourth onward the distal dorsal border 
of the segments is thickened, this thickening becoming gradually narrower and more 
prominent in the central portion, so that on the last 2 or 3 before the penultimate 
it resolves itself into a low sharp subterminal tubercle. The opposing spine has a 
transversely broadened chisel-like edge. 

There are 20 arms in the specimen described, all of which are broken off at 
the base. The distal edges of the elements of the division series and of the brachials 
are very slightly prominent and are bordered with very fine spines. 

Locality —Three Kings Island, New Zealand; 119 meters; hard bottom; Dr. Th. 
Mortensen, January 5, 1915 [A. H. Clark, 1918] (1). 

History.—As yet this interesting species is known only from the type specimen 
dredged by Dr. Th. Mortensen in 1915 and described in 1918. 


COMANTHUS WAHLBERGIH (J. Miiller) 
Plate 65, Figure 183 


[See also vol. 1, pt. 1, fig. 161 (dorsal view), p. 223; pt. 2, fig. 700 (disk), p. 341] 


Alecto wahlbergii J. Miitumr, Archiv f. Naturgesch., 1848, vol. 1, p. 131 (description; Port Natal). — 
A. H. Cruarx, Proc. U. 8S. Nat. Mus., vol. 40, 1911, p. 2 (history; a valid species); Memoirs 
Australian Mus., vol. 4, pt. 15, 1911, p. 760 (distinct from parvicirra); Proc. U. S. Nat. Mus., 
vol. 43, 1912, p. 388 (identity). 
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Comatula (Actinometra) wahlbergii J. Miituer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, 
p. 256 (redescribed) —A. H. Ciark, Crinoids of the Indian Ocean, 1912, p. 30 (identity). 

Comatula coccodistoma (part) DusarpiIn and Hup, Hist. nat. des zoophytes, Echinodérmes, 1862, 
p. 208 (listed). 

Actinometra wahlbergii Dusarpin and Hups, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 211 
(redescribed). 

Comatula wahlbergi voN Martens, in Von der Decken’s Reise in Ostafrica, vol. 3, 1869, p. 129 
(Natal; from Miller). 

Aclinometra wahlberghii P. H. Carpenter, Proc. Roy. Soc., vol. 28, 1879, p. 386; Trans. Linn. Soe. 
(Zool.), ser. 2, vol. 2, 1879, p. 27 (identified as an Actinometra). 

Actinometra wahlbergi BELL, Proc. Zool. Soc. London, 1882, pp. 534, 535 (listed) —P. H. Carpenter, 
Proc. Zool. Soe. London, 1882, 1883, p. 747 (listed). 

Actinometra parvicirra P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 331 
(part; Cape of Good Hope); p. 388 (part; Simon’s Bay; Cape of Good Hope; Port Natal); 
p. 340 (discussion) —Br.u, Marine Invest. in So. Africa, vol. 4, pt. 4, 1905, p. 141 (various 
localities) —A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 5 (South African records 
are wahlbergii) —HartLaus, Mem. Mus. Comp. Zo6l., vol. 27, No. 4, April, 1912, p. 475 (Cape 
of Good Hope; notes). 

Antedon capensis (part) BeLu, Marine Invest. in So. Africa, vol. 4, pt. 4, 1905, p. 189 (Cape of Good 
Hope). 

Comanthus (Bennettia) wahlbergii A. H. Cuark, Proce. U.S. Nat. Mus., vol. 40, 1911, p. 17 (synonymy; 
localities; distinct from parvicirra, description). 

Comanthus wahlbergii A. H. Cuarx, Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 249 (Cape of 
Good Hope); Crinoids of the Indian Ocean, 1912, p. 95 (synonymy; range); Smiths. Miscell. 
Coll., vol. 61, No. 15, 1918, p. 16 (synonymy; localities; characters) ; Unstalked Crinoids of the 
Siboga Exped., 1918, p. 49 (in key; range).—H. L. Cuarx, Annals So. African Mus., vol. 13, 
pt. 7, 1923, p. 231 (synonymy; Simon’s Bay; range); pl. 8, fig. 3. 

Actinometra paucicirra (B. M., MS.) A. H. Cuarx, Smiths. Miscell. Coll., vol. 61, No. 15, 1913, 
p. 16 (Cape of Good Hope). 

Comanthus wahlbergi A. H. Cuarx, Die Crinoiden der Antarktis, 1915, p. 166 (synonymy; Simon’s 
Bay; characters); p. 167. 

Comanthus (Cenolia) wahlbergii A. H. Cuarx, The Danish Ingolf Exped., vol. 4, part 5, Crinoidea, 
1923, p. 39 (range). 

Diagnostic features—The usually 16-20 arms are short, broad, and rapidly 
tapering, usually from 60 to 80 mm. in length The cirri, which are relatively stouter 
than those of C. trichoptera and the Tasmanian and New Zealand species and more 
strongly recurved distally, have usually 15-16 segments and are 10 mm. long. 

Description —The centrodorsal is a thin, rather broad circular disk with the 
dorsal surface flat or slightly concave and from 2.5 to 4mm. in diameter. It resembles 
very closely the centrodorsal of C. trichoptera. 

The cirri are always numerous and well developed, XII-X XV (usually XIV—XX), 
12-17 (usually 15-16), 10 mm. long in fully grown examples. The first segment is 
very short and those following gradually increase in length, so that the fifth or sixth 
is twice as long asits proximal width. The next is nearly as long, and those succeeding 
decrease in length, so that the eighth or ninth and following are as long as broad, or 
slightly broader than long. The fifth, sixth, or seventh (usually the sixth) is a well- 
marked transition segment. The transition and following segments have the distal 
dorsal edge slightly everted, this eversion appearing as a minute subterminal tubercle 
in lateral view. On the last few segments this eversion of the distal dorsal edge 
moves basally and becomes a submedian transverse ridge, but it does not narrow 
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into a dorsal spine. The opposing spine is blunt, forked, or represented by a short 
transverse ridge. 

The radials are concealed by the broad centrodorsal. The IIBr series are 4 
(3+4). IIIBr series are rarely present. ‘They have only been recorded in 2 individ- 
uals, one having 2, both 2, and one having 1, 4 (+4). The division series are broad, 
more or less flattened dorsally, and very close together laterally. Their component 
ossicles have everted and finely spinous distal ends. 

The arms are 13-21 (usually 16-20) in number, and in fully grown examples are 
usually from 60 to 80 mm. in length. They are short, stout, and rapidly tapering. 
In well-developed specimens they may broaden somewhat from the base to about the 
twelfth or fourteenth brachial, tapering rapidly from that point onward. The 
brachials are short, with conspicuously produced and overlapping distal ends. 

Notes.—Miiller described the original specimens from Durban as follows: The 
centrodorsal is quite flat, or even concave. The cirri are marginal. 

The curi are XXIV, about 17. The 8 or 9 segments in the distal half bear a small 
dorsal spine. The basal segments are thicker and broader than long, those following 
are longer than broad, and the distal are as long as broad. 

The radials are concealed, but the IBr series are visible. The IIBr series are 
4 (3+4). 

The 20 arms are from 67.5 to 80 mm. in length and are composed of short 
brachials. 

The intersyzygial interval is 4-6 muscular articulations. 

The first pinnule is larger than the second, and the second is larger than the third. 
At the base of the arms the distal segments of the pinnules are provided with a high 
produced keel (the teeth of the terminal comb). 

Of these specimens, which Miiller studied in the Museum of the Academy of 
Sciences at Stockholm, 2 were given to the Berlin Museum, and the Berlin Museum 
subsequently presented 1 of these to the United States National Museum. 

In 1 of these 2 last the dorsal pole of the centrodorsal is flat and rather broad, 
2.5 mm. in diameter. 

The cirri are XIII, 15-16 (eae the latter), 10 mm. long. The first segment 
is very short, and those following increase in length so that the fifth is twice as long 
as its proximal width and the sixth is nearly aslong. The eighth or ninth and follow- 
ing are slightly broader than long. In all cases the fifth is a transition segment. 

The transition and following segments have slightly everted distal dorsal edges 
which appear as minute sharp subterminal tubercles in lateral view, on the last few 
segments becoming a submedian transverse ridge, but not resolving into a dorsal 
spine. The opposing spine is blunt, forked, or represented by a short transverse ridge. 

There are 20 arms 45 mm. long. All of the IIBr series are present, and all are 
4 (8+4). 

The other specimen is similar. 

The 20 specimens from off Algoa Bay which I have examined are all young, with 
from 10 to 12 arms. 
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One of the specimens from False Bay has 21 arms. There are present 9 IJBr 
4 (+4) series and 2 III Br 2 series, 1 external and 1 internal. The cirri are XXV, 
15-17; the sixth is a transition segment. 

A smaller specimen has 19 arms and the cirri XIV, 13-14. 

Of the other 8 specimens, 1 has 13 arms, 1 has 15, 3 have 16, 2 have 17, and 1 
has 19. 

These 8 specimens from False Bay are all more or less immature. The contro- 
dorsal is broad, flat and circular, just as in C. trichoptera. The cirri are VI-XII, 
15-16, usually about 7 mm. long. The sixth is a transition segment. The arms are 
from 30 to 35 mm. in length, and the brachials overlap conspicuously. 

Of the specimens from the Cape of Good Hope in the British Museum, 3 have 
20 and 1 has 21 arms. In the last the arms are 60 mm. long. The cirri are XII, 
15-16, 10 mm. long. The fifth, sixth, or seventh (usually the sixth) is a transition 
segment. The centrodorsal is thin discoidal, with the broad flat dorsal pole 4 mm. 
in diameter. 

Attached to the cirri of 1 of the 20-armed specimens are the 13 pentacrinoids 
noticed in volume 1, part 2, page 514. 

Hartlaub recorded 3 specimens from the Cape of Good Hope which had been 
sent to him by the Museum of Comparative Zodlogy. They had 20, 17, and 14 
arms. In the last, 2 of the rays are without IIBr series. The I1Br series are all 
4(3+4). There arenoIIIBrseries. The brachials have only very slightly produced 
and overlapping distal edges. 

The Challenger specimen from Simons Bay has 20 arms. It resembles others in 
the British Museum from the Cape of Good Hope and from False Bay. 

Of the 2 Gauss specimens from Simons Bay the larger has 15 arms 40 mm. long, 
each ray bearing a single IIBr 4 (3 +4) series. The cirri are XVI, 12-13, 6 mm. long. 

The smaller specimen has 14 arms. There is a single IIBr series on each of 4 
rays, of which 3 are 4 (3+4) and 1 is 2. 

The specimen without locality in the British Museum has 20 arms. 

Localities —Off the Tugela River mouth, north of Durban, Natal; Tugela River 
mouth bearing NW. by W., 3.5 miles distant; 25 meters; bottom, rocks [Bell, 1905; 
A. H. Clark, 1911]. 

Durban (Port Natal), Natal; Wahlberg [J. Miiller, 1843, 1849; Dujardin and 
Hupé, 1862; von Martens, 1869; P. H. Carpenter, 1879, 1883, 1888; Bell, 1882; 
A. H. Clark, 1911, 1912, 1915, 1918]. (2, U.S.N.M., 35111; Berl. M., 1060). Pl. 65, 
fig. 183. 

Off Algoa Bay, close to Riy Bank, near Port Elizabeth (lat. 33° 58’ S., long. 25° 
51’ 30’ E.); 46 meters; bottom dark sand, black specks, and rocky; also given as 
station 508A [Bell, 1905; A. H. Clark, 1911, 1913] (20, B. M.). 

False Bay, Cape of Good Hope; 31 meters [Bell, 1905; A. H. Clark, 1911, 1913] 
(10, B. M.). 

Cape of Good Hope; M. Reynaud, 1829 [Dujardin and Hupé, 1862; P. H. Car- 
penter, 1888; A. H. Clark, 1911] (2, P. M.). 

Cape of Good Hope [A. H. Clark, 1913] (7, B. M.). 

Cape of Good Hope; U. S. Exploring Expedition [Hartlaub, 1912]. 
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Pieter Faure station 18282; Simons Bay, False Cape; 15-18 meters; rocks [H. L. 
Clark, 1923] (3, M. C. Z., 741; South African Mus.). 

Gauss; Simons Bay; July 15-16, 1903 [A. H. Clark, 1915] (2, Berl. M.). 

Challenger; Simons Bay; 18-36 meters [P. H. Carpenter, 1888; A. H. Clark, 1911, 
1913] (1, B. M.). 

No locality [A. H. Clark, 1913] (1, B. M.). 

Geographical range—South Africa, from the Tugela River, Natal, to the Cape 
of Good Hope and Simons Bay. 

Bathymetrical range—From the shore line down to 46 meters; the average of 5 
definite records is 27 meters. 

History—This species was originally described in 1843 by Johannes Miiller 
from a number of specimens in the Museum of the Academy of Sciences (now the 
Riks-Museum) at Stockholm which had been collected by Dr. J. A. Wahlberg at Port 
Natal (now Durban). It was redescribed and discussed at some length by Miiller 
in 1849. 

Dujardin and Hupé in 1862 published a translation of Miiller’s original descrip- 
tion. In their monograph they gave a list of names which they found with specimens 
in the Paris Museum, among which was Comatula coccodistoma. J found this name 
with 2 specimens of Comanthus wahlbergii which had been collected by M. Reynaud 
at the Cape of Good Hope in 1829, and 1 specimen of Capillaster coccodistoma collected 
at Madagascar by M. Rousseau in 1841. 

In 1869 Prof. E. von Martens, on the strength of Miiller’s description, noted this 
species from Natal. 

In 1879 Dr. P. H. Carpenter identified wahlbergii as an Actinometra, and in 
another paper mentioned its occurrence in the Challenger collection. 

Prof. F. Jeffrey Bell in 1882 gave a specific formula for this type, which was 
emended early in 1883 by Carpenter. 

In the Challenger report on the comatulids published in 1888 Carpenter wrote 
that two years after making his first communication on the subject of the species of 
comatulids Miiller described a 20-armed form from Natal in the Stockholm Museum 
under the name of Alecto wahlbergii. It has no IIBr series, and further differs in 
several minor points from the types of Comatula parvicirra and Comatula timorensis, 
so that he was for a long time inclined to regard it as specifically distinct. But he 
said that at last he had been obliged to abandon this view, and now considered the 
type as another variety of parvicirra. He therefore listed the single specimen secured 
by the Challenger at Simons Bay under Actinometra parvicirra, and also mentioned 
the Cape of Good Hope and Port Natal among the localities where this form is found. 

In 1905 Bell recorded parvicirra from various localities in South Africa, and also 
inadvertently included specimens of wahlbergii under Antedon capensis (= Tropio- 
metra carinata). 

In March, 1911, I gave the characteristic features of wah ibergii in detail and pointed 
out that this form is very sharply separated from parvicirra, not even belonging in 
the same specific group, but having its closest affinity with trichoptera of southern 
Australia, its presence at the Cape indicating a connection between the crinoid 
faunas of these two localities similar to that shown in many other groups. In the 
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same year I recorded the 2 specimens which I had seen at the Paris Museum bearing 
the manuscript name Comatula coccodistoma. 

In my monograph on the crinoids of the Indian Ocean published in 1912, 
wahlbergii was maintained as a distinct species, and the synonymy and the range 
were given. 

In 1913 I published an annotated list of the specimens of this species in the 
collection of the British Museum, together with the references to them in the 
literature. 

In 1915 I recorded and gave notes upon some specimens secured by the Gauss 
at Simons Bay, and in 1918, in my report upon the unstalked crinoids of the Siboga 
expedition, I inserted this species in a key to the species of Comanthus. 

In 1923 Dr. Hubert Lyman Clark recorded 3 additional specimens which had been 
collected by the Pieter Faure in Simons Bay, and in the same year in a list of the cri- 
noids of the Atlantic I gave its range. 


COMANTHUS SAMOANA A. H. Clark 
Plate 78, Figure 208; Plate 81, Figures 219, 220 
[See also vol. 1, pt. 2, figs. 428, 429 (pinnule tip), p. 257; figs. 649-651 (comb), p. 327] 


Actinometra trachygaster LiitKEN, Mus. Godeffroy Cat., vol. 4, 1869, p. 125 (Samoa; Fiji; nomen 
nudum); vol. 5, 1874, p. 190 (Samoa; nomen nudum).—GREEFF, Sitzungsber. d. Gesellsch. 
zur Beférderung d. gesammten Naturwiss. zu Marburg, No. 1, Jan. 1876, p. 19 (anatomy).— 
Lupwie, Zeitschr. f. wiss. Zool., vol. 28, 1877, p. 225 and following (anatomy).—LtrxKen, 
Mus. Godeffroy Cat., vol. 5, 1877, p. 100 (Samoa; Tonga; Pelew Is.; nomen nudum).—Lupwie, 
Morphol. Studien an Echinodermen, 1879, p. 1 (anatomy).—P. H. Carpenter, Trans. Linn. 
Soe. (Zool.), ser. 2, vol. 2, 1879, p. 29, footnote * (named but not described by Liitken) ; Chal- 
lenger Reports, Zoology, vol. 11, pt. 32, 1884, p. 127 (absence of sacculi); vol. 26, pt. 60, 1888, 
pp. 53, 310, 315 (different types under this name).—Pxrrrrer, Nouv. archives du mus. d’hist. 
nat., Paris, ser. 2, vol. 9, 1886, p. 116 (anatomy).—Hartiaugp, Nova Acta Acad. German., 
vol. 58, No. 1, 1891, p. 96 (in part; MS. name of Liitken found with specimens of parvicirra).— 
A. H. Crarx, Vidensk. Medd. fra den naturhist. Forening i Kébenhavn, 1909, p. 117 (in part; 
identity) ; Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 78 (B. M., MS.=Comanthus samoana; 
Samoa). 

Actinometra parvicirra (part) P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 519 
(Peru).—Bett, Report Zool. Coll. H. M. S. Alert, 1884, p. 168 (Peru).—P. H. CARPENTER, 
Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 338 (see beyond)—Harriaus, Nova 
Acta Acad. German., vol. 58, No. 1, 1891, pp. 97, 98 (see beyond).—Hamann, Bronns Klassen 
u. Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed). 

Actrinometra trachygaster Hartuaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 97 (part; 
MS. name of Liitken found on specimens of parvicirra). 

Actinometra parvicirra typus A Hartiaups, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 97 
(Amboina; Peru; Samoa). 

Comanthus (Comanthus) samoana A. H. Cuarx, Proce. U.S. Nat. Mus., vol. 37, 1909, p. 30 (descrip- 
tion; Samoa). 

Comanthus (Comanthus) rotalaria (part) A. H. Cuarx, Vidensk. Medd fra den naturhist. Forening 
i Kgbenhavn, 1909, p. 144 (?Australia; notes). 

Comanthus samoana A. H. Cuark, Notes from the Leyden Mus., vol. 33, 1911, p. 181 (cirri compared 
with those of the type of Alecto timorensis and of 2 specimens of parvicirra from the Solor Is.) ; 
Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 248 (New Caledonia; Sulu Is.; notes); Smiths. 
Miscell. Coll., vol. 60, No. 10, 1912, p. 9 (Tonga and Fiji; Samoa; recorded by Hartlaub 
as parvicirra; Ruk; description; Abrolhos Is.; descriptions of specimens); Proc. U. S. Nat. 
Mus., vol. 43, 1912, p. 391 (Samoa; no locality); Crinoids of the Indian Ocean, 1912, p. 36 
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(=Actinometra parvicirra, part, of P. H. Carpenter, 1888); p. 37 (=Actinometra parvicirra, 
in part, of Hartlaub, 1891); p. 95 (synonymy; Invisible Bank; description; summary of pre- 
vious records; comparison with parvicirra); Die Fauna Siidwest-Australiens, vol. 4, Lief. 6, 
1913, p. 309 (Abrolhos Is.; description; also Samoa, Tonga, Fiji, New Caledonia, Sulu, and 
Ruk); Smiths. Miscell. Coll., vol. 61, No. 15, 1918, p. 17 (Samoa; no locality; characters of 
one of the specimens); Records of the Western Australian Mus., vol. 1, pt. 3, 1914, p. 113 
(already recorded from Abrolhos); Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, 
p- 223 and following (detailed account of the distribution in Australia); Unstalked Crinoids 
of the Siboga Exped., 1918, p. 49 (in key; range); pp. 271, 273, 275 (listed) —H. L. Cuarx, 
The Echinoderm Fauna of Torres Strait, 1921, p. 8 (secured by the Carnegie Exped., 1913); 
p. 19 (Mer; Badu; range); pp. 192 and following (range); pl. 20, fig. 4. 

Comanthus (Bennettia) samoana A. H. Cuarx, Records of the Australian Mus., vol. 9, No. 1, 1912, 
p. 82 (Ugi, Solomon Is.). 

Comanthus parvicirra (part), A. H. Cuarx, Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 10 
(Peru). 

Comanthus luteofuscum H. L. Cuarx, Carnegie Institution of Washington Publication 212, 1915, 
p. 102 (Mer; description) —A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, 
p. 56 (synonym of parvicirra). 

Comanthus samoanum H. L. Cuarx, Carnegie Institution of Washington Publication 212, 1915, 
p. 103 (Mer); Spolia Zeylanica, vol. 10, pt. 37, 1915, p. 84 (Ceylon; notes); p. 93 (occurs at 
Ceylon). 

Comanthus (Cenolia) samoana A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 52 
(references; stations 50, 162, 299; notes). 

Comanthus luteofusca H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 8 (secured 
by the Carnegie Exped., 1913); p. 18 (occurrence at Mer; probably the same as samoana; 
discussion; color); p. 192 and following (range); pl. 20, figs. 2, 3; Journ. Linn. Soc. (Zool.), 
vol. 35, 1923, p. 234. 


Diagnostic features —The cirri are numerous, rather short, but strong and rather 
stout, and strongly recurved in the distal portion. They are usually about XX 
(varying from XI to XXVI), 15 (12-17), 9 or 10 mm. (from § to 12 mm.) in length. 

The arms are usually 20, or about 20 (varying from 15 to 39), in number, and 
usually between 60 and 70 mm. (varying from 40 to 105 mm.) in length. 

There is an excessive development of minute spines on the distal edges of the 
brachials and pinnule segments which gives this species, especially when preserved 
in alcohol, a characteristic “dry” feeling which is quite different from the ‘‘soft”’ 
feeling of C. parvicirra. 

The following description is based upon the type and cotypes collected by Sir 
Charles N. E. Eliot in Samoa: 

Description —The centrodorsal is small, discoidal, with the bare polar area flat, 
from 2 to 3 mm. in diameter. The cirrus sockets are arranged in a single more or 
less irregular marginal row. 

The cirri are XVIJI-XXIII, 12-15 (usually 13-14), 10 mm. long, short, but 
comparatively stout, and always strongly curved. The first 2 segments are about 
twice as broad as long, the third is about as long as broad, the fourth and fifth are 
about twice as long as broad, the sixth is about as long as broad, and the remainder 
are about one-third again as broad as long. The fifth and following segments have 
the distal dorsal edge somewhat thickened, this thickening gradually narrowing 
distally and increasing slightly in height, appearing in lateral view as a slight sub- 
terminal tubercle. The opposing spine is median or submedian, low, with the apex 
sharp in lateral view, but in end view transversely elongate or double. The terminal 
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claw is longer than the penultimate segment, stout, and moderately curved. The 
third, fourth, and fifth segments are constricted centrally with enlarged ends and are 
rounded in cross section. The following segments are rather strongly flattened 
laterally, so that in a lateral view the cirri appear to increase in width distally. In 
some specimens the distal ends of the cirrus segments are slightly overlapping, 
giving the cirri a peculiar rough appearance. 

The radials are concealed by the centrodorsal. The IBr, are usually entirely 
concealed except in the interradial angles of the calyx. The IBr, (axillaries) are 
triangular, twice as broad as long, just in apposition laterally. The I]Br series are 
4 (3+4), the series usually being slightly deficient. The IIIBr series are 4 (3+4), 
but are only developed in a single individual. 

The arms are 15-21 in number, from 60 to 70 mm. in length, rather slender. 
The first brachials are nearly oblong, about three times as broad as the exterior 
length, and almost entirely united interiorly. The second brachials are more wedge- 
shaped, of about the same size, free interiorly. The first syzygial pair (composed of 
brachials 3+4) is oblong, from two to two and one-half times as broad as long. 
The fifth brachial is oblong, about three times as broad as long. The following 
brachials are triangular, at first nearly as long as broad but soon becoming shorter, 
after the proximal third of the arm about twice as broad as long, and in the terminal 
portion wedge-shaped and slightly longer. The brachials after the fourth develop 
rather strongly everlapping distal ends, this character gradually becoming obsolete 
in the distal half of the arms. 

Syzygies occur between brachials 3 +4, again in the vicinity of the twelfth brachial, 
and distally at intervals of 4 muscular articulations. 

The disk is 10 mm. in diameter. The anal area is large, with rather numerous 
calcareous concretions. The mouth is marginal and the anal tube central. 

Pp is 10 or 11 mm. long, rather slender, tapering evenly in its proximal two- . 
thirds and becoming very slender in its distal third, composed of nearly 30 segments, 
which become about as long as broad on about the seventh. The terminal comb 
has 5-7 large rounded triangular teeth. The distal ends of the sezments are produced 
dorsally and are armed with numerous coarse spines. The outer side of the distal 
dorsal edge also is more or less prominent and spinous, and the whole surface of the 
segments is studded with prominent, though small, spines. As the pinnule decreases 
in width distally the spinous processes on the segments gradually become less prom- 
inent. PP, is similar to Pp and of about the same size. PP, is smaller and more 
slender, 4 mm. long. P; is similar to P:, but usually very slightly shorter and more 
slender. P, and the following pinnules are somewhat stouter and taper less rapidly, 
but the distal pinnules become more slender again and reach 5 mm. in length. The 
genital pinnules have slightly prominent spinous distal ends, and the segments of all 
the pinnules are armed with larger and more numerous spines than usual, the recurved 
spines on the terminal 2 or 3 segments being correspondingly enlarged, so that the 
pinnules have a peculiar and characteristic harsh feeling and cling tenaciously to 
anything that will afford a hold, such as cloth or the fingers. 

The color in alcohol is dark brown, becoming buff on the arm tips; the cirri buff. 
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Notes.—As described by Dr. H. L. Clark, the specimen from Ceylon has 25 
arms, and the cirri are XXIV, 15-17. 

The specimen from Invisible Bank is slightly larger than any of those at hand 
from Samoa. The 20 arms are 70mm.long. The bare polar area of the centrodorsal 
is 3 mm. in diameter. The cirri are XXV, 13-14, 9 mm. long, and are arranged in 
a single crowded and irregular row. 

The specimen from Siboga station 50 has 20 arms 80 mm. long. All of the 
IIBr series are present, and all are 4 (3+4). 

The example from Siboga station 299 has 20 arms 65 mm. long. All of the 
IIBr series are present, and all are 4 (8+4). The cirri are XVII and are rather 
more slender than usual. 

Hartlaub gives the following characters from the 12 specimens from Amboina 
which he determined as Actinometra parvicirra typus A: 

The centrodorsal is fairly large, circular, and flat. 

The cirri are XVI-X XV, usually 15-16, and are relatively thick. 

The radials, and sometimes even the IBr,, are entirely concealed by the centro- 
dorsal. The I1Br series are mostly 4 (3+4), and only a few specimens have some 
of 2 elements. 

There are 20 arms, only 2 specimens having 21, resulting from the presence of 
a single IIIBr series. 

The color is a fairly dark uniform chocolate brown. 

Hartlaub remarked that these specimens are in general markedly smaller than 
those of typus B (parvicirra) and are characterized by the absence of IIIBr series, 
which are very common in the latter. 

The specimen collected at Amboina by the Danish expedition to the Kei Islands 
has 24 arms which are about 80 mm. long. Of the 10 IIBr series, 9 are 4 (3+4) 
and 1 is 2. Of the 4 IIIBr series, 3 are 4 (8+4), all external, and 1 is 2, internal. 
The cirri are XV, 11-12. The gonads are greatly swollen. Combs occur at intervals 
to the ends of the arms as preserved. The color is dorsally brownish yellow, with 
the centrodorsal and cirri lighter; the ventral surface and the gonads are violet. 

The specimen from Siboga station 162 is small, with 13 arms about 40 mm. long, 
and is undergoing adolescent autotomy. 

The specimen from the Abrolhos Islands has 18 arms about 50 mm. long. The 
IIBr series are all 4 (83+4). The cirri are about XXV,17,12mm.long. The longest 
cirrus segments (the fourth or fifth) are twice as long as broad or slightly longer, and 
the distal cirrus segments are twice as broad as long. The disk is thickly covered 
with small but prominent calcareous nodules of approximately equal size. 

One of the 2 specimens presumably from Western Australia in the Copenhagen 
Museum has 28 arms about 70 mm. long. The cirri are robust, XXIII, 13, from 8 to 
10 mm. long. The other is similar. 

One of the specimens from Mer (541) is small, with 20 arms about 40 mm. long. 
The 6 II Br series remaining attached are all 2. There are no further division series. 
The cirri are XIV, 13-15, strong and functional. 
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Another specimen (542) has 24 arms. Of the IIBr series, 7 are 2, 2 are 4 (3 +4), 
and lis missing. The bare dorsal pole of the centrodorsal is slightly concave, 2.5 mm. 
in diameter. The cirri are XI, 14. 

One of the examples from the southwest reef at Mer (538) has 23 arms about 
60mm. long. The cirri are XIII, 14-16. The other (539) has 29 arms about 65 mm. 
long. One of the IIBr series is 2, all the other division series being 4 (3+4). The 
cirri are XI, 14-15. 

Five other specimens from this locality (537) have 20, 21, 22, 25, and 29 arms. 

The specimen taken on the southwest reef on September 29, 1913, has 24 arms 
about 65 mm. long. Of the IJBr series, 6 are 4 (3+4) and 4 are 2. The cirri are 
XX, 15-16, with several not fully formed. 

This is the type of Comanthus luteofuseum H. L. Clark which was thus described. 

The centrodorsal is small, thick, with the bare dorsal surface flat or a trifle 
concave, 2 mm. in diameter. 

The cirri are XVITI-XXII, 13-17, rather short, about 10 mm. long. Except 
for the fourth-seventh the cirrus segments are short, and broader than long. Except 
for 7 or 8 basal segments, each segment has a dorsal elevation of more or less promi- 
nence. This may be a tubercle, a spine, or a rough transverse ridge: it is often 
conspicuous. 

The radials are in close lateral apposition. The IBr, are notably broader than 
the IBr 2 (axillaries) and in broad lateral contact. The axillaries are almost triangu- 
lar, very short and broad, and well separated laterally. The I[Br series are usually 
4 (3+4), but occasionally 2. The IIBr, are in close contact interiorly. The IIIBr 
series are usually 4 (3 +4), but sometimes 2. The IIIBr, are in contact interiorly. 

The 20-30 arms are notably short, from 50 to 60 mm. in length, usually approxi- 
mately equal, “but sometimes distinctly longer on one side of the animal than on 
the other.”” Each arm is made up of from 80 to 100 brachials, which, except at the 
arm tip, are low, more or less discoidal, and have everted and finely serrate distal 
margins, particularly near the middle of the arm. © The first brachials are in contact 
interiorly. 

Syzygies occur between brachials 3 +4, 10 + 11, or 11+ 12, and distally at intervals 
of from 4 to 6 muscular articulations. 

The oral pinnules have 30 or more segments, of which 8 or more make up the 
comb. The arm pinnules have only a dozen segments. Even the distal pinnules 
are short. The pinnules at the base of the arm and near the middle are stout, and 
their component segments have everted and finely serrate distal ends. 

The specimen from the Great Barrier Reef has 26 arms. Of the IIBr series, 5 
are 4 (3+4) and 5 are 2. The cirri are XV, 15-17, with the distal portion strongly 
recurved. 

The specimen from Ugi has 20 arms 60 mm. long. Of the 9 ITBr series, 6 are 
4 (3+4) and 3 are 2. On one postradial series, which bears 2 I/Br series, there is a 
IIIBr series, developed externally. 

Of the 2 specimens from New Caledonia 1 has 24 and the other 26 arms. 

The specimen from Suau Point, Fiji, has the cirri XXII, 14. 

The specimen labeled Tonga and Fiji in the Hamburg Museum has 39 arms. 
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The example from Tutuila has 20 arms about 60 mm. long. The bare dorsal 
pole of the centrodorsal is 3 mm. in diameter. The cirri are XVIII, 12-14; the fifth 
is a transition segment. 

The specimen from Samoa in the Berlin Museum has 26 arms about 100 mm. 
long. Of the 10 IIBr series, 7 are 4 (8+4) and 3 are 2. 

Of the 2 specimens labeled Samoa in the Hamburg Museum 1 has 21 arms with 
the single (external) IIIBr series 2, and all the other division series 4 (83+4). The 
other is similar. 

Carpenter wrote that he examined 2 specimens from Peru in the Hamburg 
Museum which he thought must be referred to parvicirra. He could find no charac- 
ters by which he could separate them from any one of the various forms that inhabit 
the eastern seas. One of them is very small and has lost its disk, but the other is 
larger and more perfect, though wanting some of its arms. The mouth is not quite 
so distinctly interradial as it is in the Philippine specimens which he described as 
polymorpha, but there is the same dimorphism of the arms. All of the arms are 
grooved, but the grooves on the posterior arms are much smaller and less distinct 
than those on the anterior arms and do not extend onto the pinnules. Some of the 
posterior arms consist of less than 50 brachials, while in the anterior arms there are 
more than 100. The terminal ungrooved pinnules of the former are also thicker and 
more clothed with perisome than those at the same distance from the calyx on the 
anterior arms. He was unable to find in these specimens any trace of spherodes. 

The 4 specimens from Peru in the Hamburg Museum are all of medium size. 
One has 21 arms. The IIBr series which bears the single (internal) IIIBr series is 2, 
all the other division series being 4 (3+4). The cirri are IX, with some additional 
rudimentary, 16-17. Another has 20 arms with the 10 IIBr series 4 (3+4) and the 
cirri VI, 16-17. A third has 19 arms. Of the 8 I/Br series present, 5 are 4 (3+4) 
and 3 are 2. Asingle IIIBr series is developed on the inner side of a postradial series 
bearing 2 IIBr 2 series. The fourth specimen is rather smaller than the others. It 
has 18 arms, 8 II Br 4 (8 +4) series being present. 

The specimen from Ruk has 23 arms and the cirri VIII, 11-12. The centro- 
dorsal is especially small. 

The specimen from Port Galera, Mindoro, has 20 arms about 105 mm. in length. 
Of the 10 IIBr series, 9 are 4 (3+4) and 1is 2. The cirri are numerous and closely 
crowded in a single irregular row on a thin discoidal centrodorsal, about XX, 13-14, 
strongly recurved distally. The longer proximal segments are twice as long as their 
median width. The distal segments are broader than long and are much compressed 
laterally, so as to appear broader than those preceding in lateral view. 

Remarks.—Dr. Clemens Hartlaub in 1891 was the first to distinguish this form 
under the heading typus A of parvicirra. According to Hartlaub, typus A is charac- 
terized by having a fairly large flat circular centrodorsal, with the cirri XXV and 
relatively thick; I1IBr series are absent, or at least only very rarely present; the size 
is markedly smaller than in typus B (true parvicirra); the color, in the specimens from 
Amboina, is a fairly dark uniform chocolate brown, a color never found in typus B 
(parvicirra). 
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In 1915 Dr. Hubert Lyman Clark described Comanthus luteofuscwm, which he 
said is obviously closely allied both to parvicirra and to annulata, but is readily 
distinguished by the short arms, the well-developed, rather short, cirri, the character 
of the brachials and of the pinnules, which have everted and finely serrate distal 
ends, and the distinctive coloration. He identified some other specimens taken at 
the same time as samoana. 

In 1921 he wrote that, whereas I had at first considered luteofuscum a synonym of 
parvicirra, since examining his material I had suggested that luteofuscum is identical 
with samoana, and after a comparison of specimens he thinks that I am probably 
correct. But he found that there were 2 forms in the collection of the Museum of 
Comparative Zoology from Mer, both of which I had identified as samoana. 

He says that one of these has very rough cirri and is what he has called luteofusca, 
while the other has smooth cirri, and he has called it samoana. He writes that I 
have labeled one of the latter ‘‘nearly typical samoana.” 

He continues that he is not prepared to say whether these 2 forms represent 
different species or not. They are easily distinguished from each other, but he hardly 
thinks that the difference will prove reliable. His first thought was to let luteofusca 
stand as the name for the form with the rough cirri, and to use samoana as the name 
of those which have the cirri smooth. But he remarks that reference to my original 
description of samoana unfortunately shows that my types are the form with rough 
cirri. Hence it is the form with smooth cirri which lacks a name. He concludes 
that for the present the matter may rest, awaiting light on the relationship of the 2 
forms. 

These 2 specimens were sent to me in Washington, compared with the types of 
samoana, and returned. I do not now remember the circumstances, and can not 
say whether the determination was made on the basis of the characters as a whole 
or whether, in repacking, the labels became exchanged. 

Carpenter and Hartlaub assumed that ‘‘Peru,” the locality attached to 4 speci- 
mens in the Hamburg Museum, is the country of that name in South America. It 
is much more likely that it is Peru, or Francis Island, in the Gilbert or Kingsmill 

roup. ; 
Professors Pfeffer and Michaelsen tell me that the specimens collected by Vierau 
form part of a very old collection and that the localities as given are unreliable. 

Although when typically developed the 2 forms are very different, this species 
seems to intergrade to a certain extent with C. parvicirra. 

Localities —Ceylon [H. L. Clark, 1915]. 

Invisible Bank, about 36 miles east of the Sisters, Andaman Islands (lat. 11° 29’ 
to 10° 59’ N., long. 98° 30’ E..) [A. H. Clark, 1912] (1, I. M.). 

Siboga station 50; Bay of Badjo, western coast of Flores; down to 40 meters; 
mud, sand, or shells, according to locality; April 16-18, 1899 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Siboga station 299; Boeka or Cyrus Bay, southern coast of Rotti, southwest of 
Timor (lat. 10° 52’ 24’’ S., long. 123° 01’ 06’” E.); 34 meters; mud, coral, and litho- 
thamnion; January 27-29, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Amboina; Dr. J. Brock [Hartlaub, 1891]. 
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Danish expedition to the Kei Islands; Dr. Th. Mortensen; Bay of Amboina; 
about 50 meters; stones and sand; February 21, 1922 (1). 

Siboga station 162; between Loslos and Broken Islands, western coast of Sala- 
watti (west of New Guinea); 18 meters; coarse and find sand, with clay and shells; 
August 18, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Abrolhos Islands (Houtmans Rocks), Western Australia [A. H. Clark, 1913] 
(i MERSME): 

?Western Australia (the label reads ?7New Holland); Museum Godeffroy [A. H. 
Clark, 1909, 1912 (as ?Australia)] (2, C. M.). Pl. 81, figs. 219, 220. 

Southwest Reef, Mer, Murray Islands; H. L. Clark, September 29, 1913 [H. L 
Clark, 1915, 1921] (1, M. C. Z., 536). 

Southwest Reef, Mer [H. L. Clark, 1915, 1921] (5, M. C. Z., 537). 

Mer; reef flat [H. L. Clark, 1915, 1921]. 

Mer; H. L. Clark, October, 1913 [H. L. Clark, 1915, 1921] (10, M. C. Z., 541, 
542, 548, 585). 

Mer; September 29-30, 1913 [H. L. Clark, 1915, 1921] (24, M. C. Z., 580). 

Southwest Reef, Mer [H. L. Clark, 1915, 1921] (2, M. C. Z., 538, 589). 

Great Barrier Reef, 4 miles eastnortheast of Mer; H. L. Clark, October 15, 
1913 (1, M. C. Z., 540). 

Badu, Mulgrave Island, Torres Strait [H. L. Clark, 1921]. 

Torres Strait (1, M. C. Z., 612). 

Ugi, Solomon Islands [A. H. Clark, 1912] (1, Austr. M.). 

New Caledonia; M. Reveilliére, 1880 [A. H. Clark, 1911, 1912, 1913] (2, P. M.). 

Suau Point, Vauna Mbalavu, Fiji; beach; Alexander Agassiz, November 25, 
1897 (1, M. C. Z., 206). 

Fiji [Liitken, 1869; A. H. Clark, 1912, 1913]. 

Tonga and Fiji [A. H. Clark, 1912, 1913] (1, H. M.). 

Tonga Islands [Liitken, 1877; A. H. Clark, 1912, 1913]. 

Tutuila, Pago Pago, Samoa (2, M. C. Z., 733, 740). 

Samoa; Sir Charles N. E. Eliot [A. H. Clark, 1909, 1912, 1913] (4, U.S.N.M., 
25514, 35062). Pl. 78,-fig. 208. 

Samoa; Museum Godeffroy [A. H. Clark, 1912, 1913] (1, Berl. M., 1659). 

Samoa [Liitken, 1869, 1874, 1877; P. H. Carpenter, 1888; Hartlaub, 1891; 
A. H. Clark, 1912, 1913] (4, B. M.; H. M.). 

Gilbert (Kingsmill) Islands (2, M. C. Z., 205). 

Peru; probably Peru or Francis Island in the Gilbert group (about lat. 1° 30’ S., 
long. 176° E.); Vierau [P. H. Carpenter, 1882, 1888; Bell, 1884; Hartlaub, 1891; 
A. H. Clark, 1912] (4, H. M.). 

Ruk, Caroline Islands [A. H. Clark, 1912, 1913] (1, H. M.). 

Pelew Islands [Liitken, 1877]. 

Port Galera, Mindoro, Philippines; Dr. Laurence E. Griffin (1, M. C. Z., 675). 

Jolo (Sulu) Archipelago; Dr. Montano y Rey, 1880 [A. H. Clark, 1911, 1912, 
CONS] ECE Nie): 

No locality [A. H. Clark, 1912, 1913] (2, B. M.; Berl. M., 4134). 
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Geographical range-—From Ceylon to tropical Australia, south to the Abrolhos 
Islands, Western Australia, and Torres Strait, the Solomon Islands, New Caledonia, 
Fiji, Tonga, Samoa, the Gilbert, Caroline, and Pelew Islands, and the Philippines; 
apparently scarce in the Malayan Archipelago. 

Bathymetrical range-—From the low-tide mark down to 40 meters. Nearly all 
of the known specimens are from very shallow water. 

History.—In the early catalogues of the Godeffroy Museum published in 1869, 
1874, and 1877 Prof. C. F. Liitken included the name Actinometra trachygaster, giving 
as localities for this undescribed form Samoa, Fiji, Tonga, and the Pelew Islands. 

In 1876 Dr. R. Greeff, and in 1877 and 1879 Prof. Hubert Ludwig, discussed 
certain morphological features of Actinometra trachygaster, their information being 
obtained from specimens secured from the Godeffroy Museum which had been 
named by Liitken. They did not mention any of the systematic characters pre- 
sented by their specimens, nor did they mention the localities whence they had come. 
While there is little doubt that samoana was the form they had, there is a possibility 
that it might have been parvicirra. The work of Greeff and Ludwig on Actinometra 
trachygaster was referred to by Carpenter in 1884 and by Perrier in 1886. 

In 1879 Carpenter noted that Liitken had applied this name to a new species, 
but had not, so far as he knew, described it. 

In 1882 Carpenter published some notes on 2 specimens from Peru in the Ham- 
burg Museum which he identified as parvicirra. 

He assumed, as have all subsequent authors, that Peru was the west South 
American country of that name. In 1909 I suggested® that the Peru in question 
must be Peru (or Francis) Island, situated in about lat. 1° 30’ S., long. 176 ° E., in 
the Gilbert or Kingsmill group. 

In 1888 Carpenter said that in the different collections which he had examined 
he had found a considerable variety of types under the name Actinometra trachygaster. 
In his discussion of the species of the Valida group, consisting of forms with the 
IIBr series 2 and the first syzygy between brachials 3+4, he said that some of the 
individuals which had been distributed by the Godeflroy Museum under this name 
have one or more division series of 4 (3+ 4) beyond the IIBr 2 series, while others 
have the II Br series 4 (3 +4). 

He did not mention Actinometra trachygaster further, and although some of the 
specimens from which he took the localities given under Actinometra parvicirra bore 
this name, he did not include it in the synonymy of that form. 

Dr. Clemens Hartlaub in 1891 definitely placed Actinometra trachygaster in the 
synonymy of parvicirra and mentioned 2 specimens from Samoa which he found 
under that name in the Hamburg Museum. 

In his treatment of Actinometra parvicirra he divided the species into 2 types, 
which he called A and B. Under type A he described 12 specimens from Amboina, 
and he also assigned to it 4 specimens from Peru and the 2 from Samoa in the Ham- 
burg Museum. 





§ Vidensk. Medd. fra den naturhist. Forening { Kdbenhayn, 1909, p. 127, footnote. 
97298—31 39 
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Hartlaub’s Actinometra parvicirra type A corresponds to the form here treated 
as Comanthus samoana, while his Actinometra parvicirra type B corresponds in the 
main to Comanthus parvicirra, but also includes some specimens of C. timorensis. 

In 1909, on the basis of 4 specimens from Samoa which had been presented to 
the United States National Museum by Sir Charles N. E. Eliot, I described Comanthus 
(Comanthus) samoana as a new species. These specimens were very obviously different 
from any examples of parvicirra which I remembered having seen, but on reexamining 
the collection of the Copenhagen Museum, which was then in Washington and on 
which I had already submitted a report for publication, I found that 2 specimens from 
°New Holland which I had identified as parvicirra agreed with my new form. In the 
report on the Copenhagen collection these are given under Comanthus (Comanthus) 
rotalaria, the name which I at that time employed for parvicirra, and the locality is 
given as ?Australia. At the time these were collected New Holland was used chiefly 
to designate Western Australia, and I believe that that is the region whence they 
came. 

In 1911 I recorded and gave notes upon 2 specimens from New Caledonia and 
one from the Jolo Archipelago in the Paris Museum. In 1912 I recorded several 
others which I had seen in the collection of the Hamburg Museum. Among the 
specimens of ©. parvicirra listed in my paper on the crinoids of the Hamburg Museum 
the 4 from Peru should have been assigned to samoana. In a paper on the crinoids 
of the Berlin Museum which was also published in 1912 I mentioned and gave notes 
upon 2 specimens in that institution. 

In my monograph of the crinoids of the Indian Ocean published in 1912 I recorded 
and described a specimen from the Invisible Bank, and gave a synonymy and a list 
of previously ascertained localities. Among these was ?Australia, which refers to 
the specimens in the Copenhagen Museum, although there was no explanation of 
that fact. 

In a paper on the crinoids of the Solomon Islands published in 1912 I recorded 
and gave notes upon a specimen from Ugi. 

In 1913 in a supplement to my memoir on the crinoids of southwestern Australia 
(1911) I republished the description of the specimen from the Abrolhos Islands 
recorded in the preceding year. In another paper published in 1913 I recorded 3 
specimens which I had examined in the British Museum in 1910. Two of these, 
from Samoa, bore the name Actinometra trachygaster. It was from these and 2 others 
from Samoa in the Hamburg Museum bearing the same name that I learned of the 
identity of my samoana and Liitken’s trachygaster. 

In 1915 Dr. Hubert Lyman Clark recorded C. samoanum from Mer, where he 
said that only a few specimens were found. They occurred with, and were not 
recognized as distinct from, annulatum; but on his return to Cambridge he found that 
they could at that time be distinguished without difficulty. In the same paper he 
described as a new species Comanthus luteofuscum, which he said was not at all rare 
on the reef flat at Mer, though it was nowhere abundant. 

When I received his paper my manuscript on the comatulids of the Siboga expe- 
dition was practically completed. Largely on the strength of his statement that 
luteofuscum is obviously closely allied to both parvicirrum and annulatum, and over- 


A MONOGRAPH OF THE EXISTING CRINOIDS 603 


looking the mention of the well-developed and numerous cirri, I placed it in my 
report (1918) in the synonymy of parvicirra without comment. 

In another paper published in 1915 Doctor Clark recorded and gave notes upon 
a specimen of samoanum from Ceylon. 

In 1921 he said that since examining his material I had suggested that luteofusca 
is identical with samoana, and after a comparison of specimens he thinks that I am 
probably right. 


Subgenus Comanruus A. H. Clark 


Validia A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 142 (in 
intent; genotype Comatula rotalaria Lamarck, 1816, which is assumed to have the characters 
given in the redescription by Carpenter, 1888). 

Vania A. H. Cuarx, Die Fauna Siidwest-Australiens, vol. 3, Lief. 138, 1911, p. 457 (no diagnosis; 
mentioned with a single species called here Comanthus [Vania] annulata); Memoirs Australian 
Mus,, vol. 4, pt. 15, 1911, p. 756 (characters; range; new name for Validia as originally intended; 
genotype Alecto parvicirra J. Miiller, 1841); Crinoids of the Indian Ocean, 1912, p. 11 (repre- 
sented in the Ceylon region); p. 12 (represented in the Red Sea region and in the southeast 
African region); p. 95 (diagnosis; genotype; same as Validia in intent); Unstalked Crinoids 
of the Siboga Exped., 1918, p. 34 (in key; range); p. 48 (subgenus of Comanthus; in key).— 
Gistén, Nova Acta reg. Soc. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 53 (characters); p. 56 
(discussion). 

Comanthus (Validia) A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 18. 

Comanthus (Vania) A. H. CuarK, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, pp. 457, 
465, 466.—GisLiN, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 52 (pinnule 
combs). 

KEY TO THE SPECIES OF THE SUBGENUS COMANTHUS 
a‘. Not less than 30 arms; size medium or large; functional cirri usually absent, such cirri as are 
present being more or less undeveloped, and cirri being frequently altogether absent (Ceylon 
and southern India to tropical Australia, Tonga, and Fiji, the Bonin Islands, the Philippines, 
and Formosa (Taiwan); 0-73 [?100] meters)_-_.__________.___-_______- timorensis, p. 603. 
a?. Not more than 30 arms; size small; a greater or lesser number of functional cirri almost invariably 
present (Madagascar, Mauritius, the Seychelles, and Baluchistan to tropical Australia, New 
Caledonia, Fiji, Tonga, the Gilbert, Caroline, Pelew, and Bonin Islands, southern Japan, and 
Amoy,iChing (0-11 0imeters) 222 eee 2 ee 2 See te parvicirra, p. 631. 


COMANTHUS TIMORENSIS (J. Miiller) 
Plate 64, Figure 181; Plate 75, Figure 204; Plate 76, Figure 205; Plate 77, Figures 206, 207 
{See also vol. 1, pt. 1, fig. 82 (dorsal view), p. 135; pt. 2, pl. 17, fig. 1076 (oral pinnule)] 


Alecto timorensis (Mus. Leyd., MS.) J. Mitier, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 186 
(description; Timor); Archiv f. Naturgesch., 1841, vol. 1, p. 145 (same); Abhandl. d. k. preuss. 
Akad. d. Wiss., 1841, 1848, p. 216 (structure)—A. H. Cuarx, Notes from the Leyden Mus., 
vol. 33, 1911, p. 176 (identity); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 711 (history; 
identity). 

Comatula timorensis J. Miituer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 263 (rede- 
scribed).—Dusarpin and Hues, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 206 
(synonymy; description; Timor).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 
1879, p. 29 (unable to place this in Antedon or Actinometra).—A. H. Cuark, Crinoids of the 
Indian Ocean, 1912, p. 30 (identity). 

Actinometra intricata LitkEN, Mus. Godeffroy Cat., vol. 5, 1874, p. 190 (Tonga; Fiji; nomen nudum) ; 
vol. 5, 1877, p. 100 (Port Denison; Tonga; Fiji; nomen nudum).—von Grarr, Challenger Reports, 
vol, 10, pt. 27, 1884, pp. 14, 19, 37 (Tonga; myzostomes).—P. H. Carpenter, Challenger 


604 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


Reports, Zoology, vol. 26, pt. 60, 1888, p. 315 (Fiji; Tonga; Samoa; proposes eventually to 
describe it).—Brawtn, Centralbl. f. Bakteriol. u. Parasitenkunde, vol. 3, 1888, p. 185 (myzo- 
stomes; from von Graff) —Hartriaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 96 
(in synonymy of parvicirra; Tonga).—A. H. Cuark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 441 
(history); Vidensk. Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 117 (identity). 

Actinometra, sp. (part) P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 41, foot- 
note 2. 

Actinometra polymorpha (part) P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 
53 (varieties 3, Bohol, and 4, Ubay); pl. 1, fig. 16; pl. 2, figs. 7, 11; pl. 3, fig. 3; pl. 6, figs. 20-24. 

Actinometra parvicirra (part) P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 204 
(East Indies); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 338—Harriaus, Nova 
Acta Acad. German., vol. 58, No. 1, 1891, p. 97 (Amboina, Mortlock I., Lombock Strait, Fiji, 
Tonga [2], Atjeh) —D6prrvuetINn, Denkschr. d. medicin.-naturwiss. Gesellsch. Jena, ser. 8, vol. 
5, 1898, p. 479 (Amboina).—Cuapwick, Report Ceylon Pearl Oyster Fisheries, pt. 2, suppl. 
rep. 11, 1904, p. 158 (Stations IX, XLVI, LIV, LVII, LXIII, LXIX; notes).—A. H. Crank, 
Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 717 (includes annulata Bell) ; p. 720 (Déderlein’s 
specimens from Amboina include annulata [iimorensis] and parvicirra). 

Antedon, sp. Brit, Ann. and Mag. Nat. Hist., ser. 5, vol. 10, September 1882, p. 225 (Ceylon; 
notes).—WattER, Jenaische Zeitschr., vol. 18, 1885, pp. 380, 881 (from Bell). 

Actinometra meyert P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16, No. 95, Sept. 26, 1882, p. 525 
(characters; Australia; also Philippines); Proc. Zool. Soe. London, 1882, 1883, p. 747 (specific 
formula).—A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 713 (history); 
Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 2 (identity). 

Actinometra annulata Buti, Proc. Zool. Soc. London, October, 1882, p. 535 (description; Cape 
York); pl. 35——P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1883, p. 747 (specific for- 
mula).—A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 713 (history). 

Actinometra valida P. H. Carprnter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 314 
(description; Prince of Wales Channel, 8 fathoms); pl. 59, fig. 3 Hamann, Jenaische Zeitschr., 
vol. 23, neue Folge 16, 1889, p. 234 (anatomy); Bronns Klassen u. Ordnungen des Tier-Reichs, 
vol. 2, Abt. 3, 1907, p. 1585 (listed) —A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 
1911, pp. 716, 717 (identity with meyeri and annulata) ; Crinoids of the Indian Ocean, 1912, p. 35 
(identity with annulata)—H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 5 
(identity). 

Actinometra littoralis P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 346 
(description; Banda, 17 fathoms); pl. 67, figs. 1, 2—Hamann, Bronns Klassen u. Ordnungen 
des Tier-Reichs, vol. 2, Abt. 38, 1907, p. 1586 (listed) —A. H. Cuarx, Crinoids of the Indian 
Ocean, 1912, p. 36 (identity with annulata). 

Actinometra guttata Hartuaus, Nova Acta Acad. German., vol. 58, No. 1, 1891, pp. 96, 98 (MS. name 
of Liitken found on specimens of parvicirra from Fiji)—A. H. Cuarx, Vidensk. Medd. fra den 
naturhist. Forening i Kgbenhavn, 1909, p. 117 (identity). 

Actinometra intricata Harritaus, Nova Acta Acad. German, vol. 58, No. 1, 1891, p. 98 (MS. name 
of Liitken found on specimens from Tonga). 

Actinometra litoralis Prurrer, Senck. Gesellsch. Abhandl., vol. 25, 1900, p. 85 (Ternate). 

Comaster valida A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster littoralis A. H. Cuarx, Proc. U.S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia littoralis A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia valida A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus intricata A. H. Cuarx, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 220 (description; 
Bowen, Queensland); Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 366 (listed). 

Comanthus rotalaria (part) A. H. Crarx, Zool. Anzeiger, vol. 34, No. 11-12, 1909, p. 365 (Timor). 

Comanthus littoralis A. H. Cuarx, Zool. Anzeiger, vol. 834, No. 11-12, 1909, p. 366 (listed). 

Comanthus (Comanthus) valida A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening i Kgben- 
hayn, 1909, p. 143 (includes intricata and littoralis; Bowen; description of the type of intricata). 

Comanthus (Comanthus) rotalaria (part) A. H. Cuarx, Vidensk. Medd. fra den naturhist. Forening 
i Kgbenhayn, 1909, p. 144 (Tonga Is.; Fiji; Singapore). 





A MONOGRAPH OF THE EXISTING CRINOIDS 605 


Comanthus parvicirra A. H. CuarK, Notes from the Leyden Mus., vol. 33, 1911, p. 181 (part; Indian 
Ocean; Timor).—R. H.[orst], in A. H. Crarx, Notes from the Leyden Mus., vol. 33, 1911, p. 
192 (Atjeh)—A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 97 (part; Galle; Port Blair); 
Proc. U. S. Nat. Mus., vol. 48, 1912, p. 392 (part; Batjan) —RerrcnensPerGER, Ahbandl. d. 
Senck. naturf. Ges., vol. 35, Heft 1, 1913, p. 88 (part; Aru Is.). 

Comanthus (Comanthus) annulata A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 39, 1911, p. 536 (Alba- 
tross stations 5321, 5599; Tulayan I.; identity of annulata and valida). 

Comanthus valida A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 721 (occurs south 
to Bowen). 

Comanthus annulata A. H. Cuarx, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 439 
(East Indian species ranging soutb to Perth and Bowen); p. 4438 (range on the east coast); 
p. 444 (range on the west coast); Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 717 (known 
to P. H. Carpenter from Australia); p. 733 (in key); Smiths. Miscell. Coll., vol. 60, No. 10, 
1912, p. 2 (identity with meyeri); p. 9 (notes on the type of meyeri; Tonga and Fiji, recorded 
by Carpenter and Hartlaub as parvicirra; South Passage, Shark Bay, 9 m.; notes on the 
specimens); Proc. U. 8S. Nat. Mus., vol. 43, 1912, p. 392 (Friedrich-Wilhelms-Haven,- New 
Guinea; St. Mathias I.; Batjan; Western Australia); Crinoids of the Indian Ocean, 1912, 
p. 35 (=Actinometra valida P. H. Carpenter, 1888); p. 36 (=Actinometra littoralis P. H. 
Carpenter, 1888; =Actinometra parvicirra, in part, P. H. Carpenter, 1888); p. 39 (= Actino- 
metra parvicirra, in part Déderlein, 1898); p. 40 (= Actinometra parvicirra, in part, Chadwick; 
1904); p. 96 (synonymy; southern portion of Malacca Strait; summary of previous records, 
range; discussion); Die Fauna Siidwest-Australiens, vol. 4, Lief. 6, 1913, p. 309 (South. 
Passage, Shark Bay, 9 m.; descriptions of specimens); Smiths. Miscell. Coll., vol. 61, No- 
15, 1913, p. 17 (published references to specimens in the British Museum; localities repre, 
sented by these; characters); Records of the Western Australian Mus., vol. 1, pt. 3, 1914e 
p. 115 (East Indian species; occurrence in the vicinity of Perth established); Internat. Revu- 
d. gesamt. Hydrobiol. u. Hydrogr., 1915, p. 223 and following (detailed account of the dis- 
tribution in Australia)—Hartmryrr, Mitt. zool. Mus. Berlin, vol. 8, Heft 2, 1916, p. 234 
(New Guinea, No. 5943; St. Mathias I., No. 5940; specimen from Batjan is parvicirra; West- 
ern Australia, Nos. 5957, 6135).—A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 
1918, p. 50 (in key; range); pp. 271-276 (listed) —H. L. Ciarx, The Echinoderm Fauna of 
Torres Strait, 1921, p. 5 (history); p. 8 (secured by the Carnegie Exped., 1913); p. 16 (most 
noticeable comatulid at Mer; color; range); p. 192 and following (range); pl. 1, figs. 2, 8; 
pl. 3, fig. 3 (all colored); Journ. Linn. Soc. (Zool.), vol. 35, 1923, p. 231 (Abrolhos Is.); p. 
233 (Wooded Isle; characters; remarks). 

Comanthus (Vania) annulata A. H. Cuark, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, 1911, 
p. 457 (localities; descriptions of specimens); pp. 465, 466 (association with other species) ; 
Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 757 (annotated synonymy; characters; 
Port Denison; descriptions of specimens; additional Australian records; distribution; includes 
meyeri, intricata, and valida); Records of the Australian Mus., vol. 9, No. 1, 1912, p. 82 (Solo- 
mon Is.); Records of the Western Australian Mus., vol. 1, pt. 3, 1914, p. 114 (collected by the 
Endeavour in Western Australia); p. 120 (between Geraldton and Fremantle; characters of the 
specimens); Unstalked Crinoids of the Siboga Exped., 1918, p. 53 (synonymy; notes; stations 
43, 50, 89, 149, 209, 213, 273, 322) —Gistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 
5, No. 6, 1922, p. 49 (Bock’s station 42A; notes); p. 52 (combs); figs. 37-40, p. 44. 

Actinometra gracilis (B. M., MS.) A. H. Cuarx, Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 76 
(found in the British Museum under this name). 

Comanthus callipeplum H. L. Cuarx, Carnegie Institution of Washington Publication 212, 1915; 
p. 102 (description; Mer).—A. H. Crarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 43, 
footnote (synonym of Comantheria briareus). 

Comanthus annulatum H. L. Cuarx, Carnegie Institution of Washington Publication 212, 1915, 
p. 101 (exceedingly common at Mer; Friday I.; color in life); p. 107 and following (habits and 
reactions); Spolia Zeylanica, vol. 10, pt. 37, 1915, p. 84 (Ceylon; notes); p. 92 (occurs at 
Ceylon); The Echinoderm Fauna of Torres Strait, 1921, p. 116 (host of Ophiomaza cacaolica 
and O. obscura). 
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Comanthus annulatum var. canthum H. L. CuarK, Carnegie Institution of Washington Publication 
212, 1915, p. 102 (characters). 

Comanthus annulatum zanthum A. H. CuarK, Unstalked Crinoids of the Siboga Exped., 1918, p. 53 
(synonym of C. annulata). 

Comanthus callipepla H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 8 (collected 
by the Carnegie Exped., 1913); p. 17 (Mer; discussion; Philippines); p. 192 and following 
(range); pl. 1, fig. 1 (colored). 

Comanthus annulata var. xantha H. L. Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 17 
(Mer; color); pl. 1, fig. 6 (colored). 

Vania annulata Gistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 54 (combs; 
Java, possibly a new species; characters). 

Comanthus annulatus H. L. CuarK, Records Australian Mus., vol. 15, No. 2, Nov. 18, 1926, p. 184 
(Surprise Shoal, 7 fathoms)—McNeru and Livinestong, Records Australian Mus., vol. 15, 
No. 2, Nov. 18, 1926, p. 194 (off Ellison Reef). 

Diagnostic features —The arms are from 30 to 78, usually about 40 and rarely 
over 60, in number. ‘The cirri are few in number, irregularly distributed about the 
periphery of a thin more or less circular, pentagonal or stellate centrodorsal, or con- 
fined to the interradial angles. Fully developed cirri have 13-17 (usually 14-15) 
segments, but some or all of the cirri are more or less undeveloped, and these organs 
are frequently represented by mere stumps and occasionally absent altogether. 

Description.—The centrodorsal varies from a thin circular disk to a very small 
pentagonal or stellate plate depressed slightly beneath the level of the radials. The 
cirrus sockets, when present, are arranged in a single more or less deficient marginal 
row. 

The cirri, if present, are I-XV, 14-15, 10 mm. long, moderately slender, similar 
to those of C. parvicirra but proportionately larger. 

When no cirri are present the ends of the basal rays are visible as very small 
tubercles in the interradial angles of the calyx at the angles of the centrodorsal. 

The radials are very short, and if cirrus sockets or cirri are present the centro- 
dorsal may be so large as almost entirely to conceal them. The IBr, are almost or 
quite twice as long as the radials, though short, five or six times as broad as long 
and closely united laterally. The IBr. (axillaries) are about twice as long as the 
IBr,, from two to three times as broad as long, in lateral apposition or widely free. 
The IIBr series are 4 (3+ 4) in the majority of cases, 2 in the minority, rarely all 4 
(3+4) or the majority 2. The IJIBr series are 4 (83+4), rarely 2. The IVBr series 
are 4 (3 +4), but the series is more or less deficient. The division series may all be 
narrow, strongly rounded dorsally and laterally, and widely separated from the 
IBr, onward, or the more proximal division series may be broad and in lateral apposi- 
tion as far as the IIBr,, becoming more narrow and well separated from that point 
onward. 

The arms are 40-60 in number, from 100 to 195 mm. in length. The first 2 
brachials are subequal, slightly wedge-shaped, about twice as broad as the exterior 
length, the first almost entirely united interiorly, the second interiorly free. The 
first syzygial pair (composed of brachials 3+4) is oblong, about twice as broad as 
iong. The next 2 or 3 brachials are oblong, from two and one-half to three times 
as broad as long, and those following become very obliquely wedge-shaped or tri- 
angular, from half again to twice as broad as long, and after the proximal third of 
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the arm less oblique, though remaining of about the same proportionate length. 
From about the second onward the brachials have slightly overlapping distal ends. 

Syzygies occur between brachials 3+4, again from between brachials 11 +12 to 
between brachials 14+ 15, and distally at intervals of usually 4 muscular articulations. 

Pp is from 12.5 to 25 mm. (usually between 17 and 23 mm.) in length, mod- 
erately stout basally but tapering rapidly in the proximal third or half and very 
slender distally, composed of 35-40 segments which have prominent and overlapping 
distal ends. The terminal comb is made up of 7-8 moderate-sized spatulate teeth 
which may be provided with spinous borders; some or all of the teeth may be re- 
peated on the inner side of the pinnule. Pp» is similar to Pp and only slightly, if 
at all, shorter and more slender. P, is similar to Pp, somewhat shorter and slightly 
mote slender. In a specimen with Pp from 23 to 25 mm. long, Pp is 20 mm. long 
and P, is 17 mm. long. P, is small and weak, from 7 to 10 mm. long. P,; and the 
following pinnules are of the same length but considerably stouter. The distal 
pinnules are slender and delicate, 13 or 14 mm. long. The terminal comb disappears 
after P, or P,. The segments of the lower and middle pinnules have prominent 
distal ends, and the distal ventrolateral angle is strongly produced; both of these 
features gradually die away distally, disappearing first from the distal part of the 
pinnules, then gradually more and more toward the base, and finally altogether. 

The color in alcohol is brownish white to dark brown, deep blackish brown, or 
dark grayish green. Dried specimens are green, olive, or various shades of brown. 

Notes.—Chadwick did not distinguish timorensis from parvicirra. He said the 
number of arms of the specimens of parvicirra collected during the Ceylon pearl- 
oyster fisheries investigations varied from 10 in a specimen from station XLI and 
11 in one from station LVII to 48 in one from station IX. The 10-armed example 
is a specimen of Comissia chadwicki, and the specimens with numerous arms un- 
doubtedly represent this species. He remarked that the specimens with 44 and 48 
arms have no spines, or but feebly developed ones, on the penultimate segment of 
the cirri, and in them the IBr series and the I/Br, ave in close lateral contact. 
Several I]Br 2 series occur in most of the specimens. 

Of the 3 specimens from Galle, Ceylon, 1 has 35 arms 100 mm. long, the I1IBr 
series being all present on 3 of the rays; 2 are present, developed externally, on the 
fourth, and 1 is present, developed internally, on the fifth. Another also has 35 
arms. The third bas 31 arms 75 mm. long. 

The specimen recorded as Antedon, sp. by Bell had 39 arms and only a few cirri 
with about 13 segments and the opposing spine obsolete. He noted that the I1Br 
and IIIBr axillaries are united to the preceding ossicles by syzygy, and the first 
brachial syzygy is between brachials 3+4, while the second is between brachials 
12+13. These characters are sufficient to identify the specimen as Comanthus 
annulata. 

Two of the specimens recorded (as parvicirra) from Ceylon by Bell in 1887 are 
in the British Museum. One of these has 43 arms. Seven of the I/Br series are 
2 and 3 are 4 (3+4). The IIIBr and subsequent series are all 4 (3+4). There are 
only very small rudiments of citri. The other specimen has about 40 arms. 

Dr. Hubert Lyman Clark wrote that the 22 specimens from Ceylon that be 
examined had from 40 to 54 arms. The division series were nearly always 4 (3 +4). 
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One of the specimens from Ceylon in the Museum of Comparative Zodlogy has 
47 arms. One of the IIBr series and 2 of the I]JBr series are 2. There are about 
a dozen nonfunctional cirri, which are mostly small. 

Another from Ceylon has 43 arms. Two of the IIBr series are 2. There are 
VI small nonfunctional cirri. 

A third individual has about 40 arms. Three of the IIBr series are 2. The 
centrodorsal is irregularly pentagonal in shape and bears some rudimentary cirrus 
sockets. 

The other 2 specimens from Ceylon have 40 and 54 arms. 

Of the 2 specimens from Tuticorin in the British Museum, 1 has 68 arms; there 
are LV cirri, one large and the rest diminishing in size, the larger having 13-14 seg- 
ments. The other has 43 arms and the cirri XV, 14-16. 

The specimen from the Indian Ocean (probably the Dutch East Indies) col- 
lected by Mr. George Bennett has 33 arms. 

The specimen from Port Blair, Andaman Islands, has 34 arms 110 mm. long. 
All 10 of the IIBr series and 14 IIIBr series are developed, the latter in 1, 2, 2, 1, 
order, except where there are 4 on a ray. One of the IIIBr series is 2, the others 
being 4 (3+4). 

The specimen from Atjeh was described by Hartlaub as having a medium-sized 
centrodorsal and 48 arms, with all the division series beyond the IBr series 4 (3+4). 

The specimen from the southern portion of the Malacca Straits has 51 arms 
140 mm. long. Wleven IVBr series are present. Four of the [Br series are 2, as 
are 3 or 4 of the outer division series. There remain 1 cirrus 10 mm. in length with 
14 segments, and 3 very rudimentary cirri. This specimen agrees perfectly with the 
magnificent specimen from Bowen, Queensland, in the Copenhagen Museum. 

The specimen from Singapore collected by Mr. Svend Gad has 41 arms 100 mm. 
long. The IiBr and IfIBr series are all 4 (8+4), and the single [VBr series is 2. 

Gislén said that in a specimen from Java, which possibly represents a new species 
on account of the very long, slender, and well-separated arms, the terminal combs 
occur on every second pinnule and reach at least to the thirty-fifth, whereas in the 
specimen from the Bonin Islands they reach only as far as the eleventh pinnule. 

The larger specimen from Siboga station 322 has 49 arms 130 mm. long. All of 
the IIIBr series are present. Of the IIBr series, 6 are 2 and 4 are 4 (8 +4), the latter 
all occurring on 2 postradial series. The centrodorsal is greatly reduced, small and 
sharply stellate. The division series are broad and are in close lateral apposition and 
sharply flattened against each other. The smaller example has 3 of the postradial 
series undergoing adolescent autotomy. One partially developed cirrus remains on 
an irregularly pentagonal centrodorsal. 

The example from Siboga station 209 has 42 arms 95 mm. long. Five of the I/Br 
series are 2. There are VII cirri. 

The specimen from Siboga station 149 has 36 arms 110 mm. long. All the IIBr 
series are 2. One of the IIIBr series is 2, the others being 4 (8+4). The centro- 
dorsal is greatly reduced, pentalobate, bearing at the tip of one of the lobes a single 
cirrus 9 mm. long with 14 segments. 

Of the 17 specimens from Siboga station 89 the largest has 39 arms, of which the 
anterior are 111 mm. and the posterior are 70 mm. in length. All the division series 
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beyond the [Br series are 4 (+4). An external IIIBr series is missing. The cen- 
trodorsal is small, with the dorsal pole 1.5 mm. in diameter. The cirri are XII, 15, 
9 mm. long, somewhat compressed distally. 

Another specimen has 28 arms, of which the anterior are 120 mm. and the pos- 
terior are 55 mm. in length. The anterior arms are excessively attenuated. The 
cirri are XII, 12-13, very small and weak, from 6 to 7 mm. long. 

A third example has 28 arms, the anterior 90 mm. and the posterior 55 mm. long. 
Of the IIBr series, 9 are 2 and 1 is 4 (+4). All of the IIIBr series are 4 (3 +4). 
The cirri are X, with some rudimentary ones in addition, from 8 to 9 mm. long, and 
distally compressed. 

A fourth specimen has 22 arms, of which the anterior are very attenuated and 
reach 130 mm. in length. Of the IIBr series, 5 are 2 and 5 are 4 (3+4). ThelIIIBr 
series are 4 (3+4). Although the arms are much longer, the calyx is the same size 
as that of the preceding specimen. The cirri are X, 12, 8 mm. long, slender, and 
arranged in interradial pairs. 

Of the remaining specimens, 3 have exactly 40 arms, all of the IIIBr series being 
present; 4 others have 37, 33, 32, and 25 arms, respectively, 5 are small, and 1 is an 
11-armed young. 

The example from Siboga station 43 has 40 arms which are about 100 mm. long. 
The IIBr and IIIBr series are all 4 (+4). The centrodorsal is pentagonal, sunken 
nearly to the level of the dorsal surface of the radial pentagon, with a few obsolete 
cirrus sockets on the margin. 

The specimen from Stboga station 50 has 39 arms 120 mm. in length. The 
IIBr and IIIBr series are all 4 (3+4). The centrodorsal is pentagonal, very slightly 
raised above the surface of the radials. A single slender cirrus, 10 mm. long with 
14 segments, remains. 

Miller described Alecto timorensis as follows: 

The centrodorsal is very small, slightly over 2.25 mm. in diameter. 

The cirri are XVI, 14. A few of the segments toward the base are longer than 
the others, and their ends are thicker. 

The IIBr and IIIBr series are 4 (8+4). 

The arms are 36-40 in number, 108 mm. long. The distal intersyzygial interval 
is usually 4 muscular articulations. 

The first pinnule, preceding the first brachial axillary, is three times as long as 
the second of the same side. From that point on the pinnules are moderately equal. 

I examined Miiller’s types in the Leyden Museum. The cirri are VI, XIII, 
and XIV, 13-14. These specimens can be exactly matched with others which I 
have studied from the Philippine Islands. 

The 2 specimens from Timor collected by the Gazelle each have about 40 arms 
80 mm. long. One has one, the other 2, of the IIBr series 2 instead of 4 (8+4). 
In both, all the remaining division series are 4 (8 +4). 

The example from Siboga station 213 has 40 arms 80 mm. long. One IVBr 
series is present, and one IIIBr series is lacking. All of the division series beyond the 
IBr series are 4 (3+4). There are V cirri, and in addition several small stumps. 

The specimen from Siboga station 273 has 36 arms 100 mm. long. There are 
II small cirri and several stumps. 

97298—31——40 
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The Challenger specimen from Banda recorded (as parvicirra) by Carpenter has 
about 40 arms. The centrodorsal is small, entirely without cirri, and is sunken to 
the level of the dorsal surface of the radial pentagon. 

The Challenger specimen from Banda in 31 meters was described by Carpenter 
as a new species under the name of Actinometra littoralis. He indicated the characters 
as follows: 

The centrodorsal is a very thin pentagonal disk with the sides slightly concave. 
Its dorsal surface lies rather above that of the radial pentagon, from which it is 
separated by faint subradial clefts. 

The cirri are all lost. 

The radials are visible. The IBr, are almost completely united laterally, but 
the [Br (axillaries) are free. The rays may divide four times. The II/Br and IIIBr 
series are 4 (3+4). The IVBr series, when present, are 2. 

The 38 arms average 100 mm. in length. The anterior arms consist of 150 and 
the posterior of 100 brachials which are triangular at the base, gradually becoming 
more quadrate and slightly elongated toward the end. All of the arms are grooved. 

Syzygies occur between brachials 3+4 and 11+12 or 12+13, and distally at 
intervals of 4 or 5 muscular articulations. 

Pp reaches 12.5 mm. in length, and the pinnule on the IJIBr series is nearly as 
long, but P; is much shorter. The next pair of pinnules are the smallest, their suc- 
cessors increasing again. The terminal pinnules are much longer and more slender in 
the anterior than in the posterior arms. The lowest segments of the proximal pin- 
nules are rather wide and overlap slightly, being provided with spinose margins. 
The proximal pinnules have a well-defined comb which disappears by the fourth or 
fifth brachial. 

The disk is 20 mm. in diameter and is naked. The mouth is interradial. 

The color in alcohol is deep blackish brown. 

Carpenter remarked that as only one specimen of this species (littoralis) was 
obtained he was unable to state its characters as definitely as he could wish. In the 
normal arrangement of the arm divisions the II]Br series and the IIIBr series are 
4 (3+4), just as in parvicirra, but sometimes the IIIBr series are 2, and in one case 
this arrangement is followed by a IVBr 2 series. He believed that littoralis differs 
from parvicirra in the more complete reduction of the centrodorsal. This is not quite 
lowered to the level of the radial pentagon, from which it is separated by commencing 
subradial clefts, a condition not reached by any specimen that he had seen which in 
other respects presented the general characters of parvicirra. A minor point of distine- 
tion between the two is, according to Carpenter, afforded by the overlap and the very 
spiny margins of the lower pinnule segments in littoralis, while the terminal comb 
disappears earlier than is usually the case in parvicirra, though it is well developed 
on the proximal pinnules. 

His figure shows a typical specimen of timorensis with 38 arms and a reduced pen- 
tagonal centrodorsal with fairly well developed subradial clefts. Of the 10 [Br 
series, 9 are 4 (3+4) and 1 is 2. Of the 17 IIIBr series, 12 are 4 (3+4) and 5 are 2. 

I examined his specimen at the British Museum and found it to resemble one 
from Torres Strait in the United States National Museum. 
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The specimen collected by the Danish expedition to the Kei Islands at Banda 
has 42 arms 130 mm. long. Of the 10 IIBr series, 8 are 2 and 2 are 4 (3+4). Of the 
18 I]1Br series, 12 are 4 (+4) and 6 are 2. The4IVBrseries are 2. The centrodorsal 
is small, pentagonal with somewhat produced angles, and its dorsal surface is slightly 
below that of the radial pentagon. One of the specimens from off Neira, Banda, has 
32 arms, of which the very attenuated anterior arms reach 130 mm. and the short 
posterior arms about 60 mm. in length. Of the 10 IIBr series, 8 are 4 (3+4) and 2 
are 2. The cirri are III, 10-11, 6 mm. long, small, weak, and slender; in addition 
there are some very undeveloped cirri. The other specimen also has 32 arms which 
are 105 mm. long. Six of the IIBr series are 4 (3+4) and 4 are 2. Two of the IIIBr 
series are 2. The centrodorsal is greatly reduced and stellate. 

One of the specimens from Amboina collected by the Danish expedition to the 
Kei Islands has 35 arms from 80 to 100 mm. long. Of the 10 IIBr series, 9 are 4 (3 +4) 
and 1 is 2. All of the other division series are 4 (3+4). The cirri are IT, 13-14, with 
2 rudimentary in addition. The other specimen from Amboina has 31 arms 100 mm. 
long. Nine of the II Br series are 4 (+4) and 1is2. All the other division series are 
4 (3+4). The cirri are IV. 

Hartlaub recorded 19 specimens of parvicirra from Amboina, all of which seem 
to belong to this form. 

They have a very small centrodorsal which is commonly pentagonal and bears 
not more than X cirri of about 12 segments. The cirri are short and slender. In 2 
specimens they are entirely absent, while in several others only traces of them are 
present. 

The radials are always partially and often wholly visible. The IIBr series are 
usually both 2 and 4 (3+4) in the same individual, with a strong tendency to the 
development of I1Br 2 series. Only in 5 specimens are I Br 2 series entirely absent, 
while in the remaining 14 one has 7 I] Br 2 series and another has 6. 

As a result of the regular development of some, or even of all, of the IIIBr series, 
the number of arms is always more than 20, and is often more than 30. The length 
of the anterior arms may reach 170 mm., though generally they are shorter. 

The disk is naked. 

The color in alcohol is often light brown with a tinge of olive and with the brachial 
articulations dark, frequently with a dark mediodorsal line on the division series. 

The specimen from Batjan has 41 arms which are about 100 mm. long. Three 
cirri remain attached to the centrodorsal. 

One of the specimens from the Danish expedition to the Kei Islands station 30 
has 39 arms, of which the anterior become very attentuate distally and reach a length 
of 180 mm. Of the 10 IIBr series, 7 are 4 (3+4) and 3 are 2. There are 19 IJIBr 
series, all 4 (3+4). The centrodorsal is very small, 3 mm. in diameter. There are 
2 almost fully developed, but slender and delicate, cirri, 1 much smaller, and 2 buds 
of lsegment each. The 2 cirri have each 14 segments and are 10 mm. long. Another 
specimen has 31 arms; of the I1Br series, 7 are 4 (3+4) and 3 are 2. There is a 
single cirrus with 11 segments. A third example is similar to the last. The fourth 
specimen has 25 arms, of which the anterior are greatly attentuated and elongated 
and reach 160 mm. in length, the posterior being 90 mm. in length. Of the 10 I1/Br 
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series, 8 are 4 (3+4) and 2 are2. The centrodorsal is greatly reduced and is rounded 
pentagonal. There are no cirri, but 2 very small cirrus buds are present. 

The specimen from Dobo Strait, Aru Islands, as described by Reichensperger, 
has 43 arms 95 mm. long. Several of the I1Br series are 2. On one ray a IIBr 2 
series is followed by 2 III Br 2 series. The cirri are wholly lacking. The color, as 
preserved, is olive. 

The details of the 9 specimens dredged by the Endeavour between Fremantle and 
Geraldton are as follows: 

The arms are about 45 in number and are about 110 mm. long. There are VI 
cirri. 

There are 40 arms about 110 mm. long and X cirri. 

There are about 40 arms. One of the I1IBr series is 7 (8+4,6+7). The centro- 
dorsal is a pentagonal plate slightly raised above the dorsal surface of the radial 
pentagon, with a few obsolete cirrus sockets about its periphery. 

There are about 40 arms. The centrodorsal is very thin discoidal, pentagonal 
in outline. There are III cirri. 

There are about 35 arms which are about 110 mm. long. 

There are about 35 arms about 90 mm. Jong. The centrodorsal is greatly 
reduced. There are IEI cirri. 

There are about 35 arms and VIII cirri. The centrodorsal is greatly reduced. 

There are about 30 arms and V cirri. 

There are about 25 arms which are about 115 mm. long. 

Of these specimens, 2 are uniform light yellowish brown. The other 7 are 
yellowish brown, darkest on the calyx, division series, and arm bases, where they are 
thickly covered with small uniform circular green spots. According to the label 
these were dull green in life. 

These specimens agree with those taken by the Hamburg southwest Australia 
expedition at Shark Bay, and with others which I have examined from the vicinity 
of Perth. 

Dr. H. L. Clark said that in the 7 specimens which he examined from Wooded 
Isle the number of arms ranged from 36 to 47, and their length varied from 100 
to 125 mm. 

In the specimen with 36 arms all the division series beyond the IBr series are 
4 (3+4), but in the 1 with 47 arms 4 of the I/Br series and 1 of the IVBr series are 2. 
The cirri are very weak, V—VIII, 12. 

Doctor Clark noted that the uniformity of these specimens in coloration is their 
most notable feature, and in this they agree with 7 of the specimens from between 
Fremantle and Geraldton, except that they have apparently a darker ground color. 
But they are all spotted with uniformly small circular greenish-yellow dots, generally 
quite distinct, but obscured in some of the darkest specimens. Doctor Clark 
remarked that in view of the extraordinary diversity in color of this species at the 
Murray Islands, Torres Strait, it is remarkable that no diversity at all is shown 
at the Abrolhos. He suggested that possibly this western form may be worthy of 
a varietal name, but further field observations are necessary before a decision can 
be reached. 
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One of the specimens presumably from the vicinity of Perth has 41 arms about 
90 mm. long. Two of the IIIBr series are 2, but all the other division series beyond 
the [Br series are 4 (3+4). The centrodorsal is very thin and is irregular in shape. 
There are XI fully grown and 2 small cirri which are rather irregularly spaced. The 
fully grown cirri are 7 mm. long and are composed of 13 segments; they appear 
rather small and weak. Pp is 21 mm. long. The color, including that of the cirri 
and the dorsal pole of the centrodorsal, is purplish gray, thickly covered with uniform 
small rounded whitish spots, the outer half of the arms becoming rather suddenly 
lighter and being unspotted. 

A second specimen has 33 arms about 60 mm. long. Five of the IIIBr series 
are 2, all the other division series beyond the IBr series being 4 (3+4). The centro- 
dorsal is almost completely reduced to the stellate form and bears VII cirri, all but 
one of which are interradial in position. The color is a uniform purplish black. 

A third specimen is in general similar to the preceding. There are 31 arms 
about 45 mm. long. The centrodorsal bears V cirri, arranged in one pair and one 
trio, all on the same semicircumference of the centrodorsal. The cirri are 6 mm. 
long and are composed of 13 segments. The color is a uniform purplish black, but 
there is a large yellow spot in the center of the centrodorsal. 

The fourth specimen is smaller and of a uniform purplish black color, like the 
2 preceding. 

Of the 9 specimens from the Hamburg southwest Australia expedition station 23 
one large individual has 61 arms 120 mm. long and the cirri VI, 8.5 mm. long, confined 
to the anterior semicircumference of the centrodorsal. All the division series beyond 
the IBr series are 4 (83+4). The color is dark brown, the division series and arm 
bases with uniformly distributed small equal-sized light-green spots. 

A second specimen has 37 arms 120 mm. long and IV cirri 9 mm. long. All the 
division series beyond the [Br series are 4 (3+ 4). The color is the same as that of the 
preceding. 

A third specimen has 34 arms 105 mm. long and the cirri TV, 8 mm. long. It is 
colored like the preceding. 

A fourth specimen has 41 arms 75 mm. long. The cirri are VIII, 14.9 mm. long. 
There are 3 IIBr series. The coloration is as in those preceding. 

A fifth specimen has 26 arms, of which the anterior are 85 mm. long and the 
posterior are 40 mm. long. The cirri are IJ, 6 mm. long. Six of the IIBr series are 2, 
the remaining 4 being 4 (3+4). The color is plain dark brown. The remaining 
4 specimens are small. 

The specimen from the Hamburg southwest Australian expedition station 26 
has 24 arms 105 mm. long. Of the I[Br series, 7 are 2 and 3 are 4 (3+4). Of the 
4 IIIBr series present, 2 are 2 and 2 are 4 (8+4). The 2 III Br 2 series are single, 
both internal, and both developed on IiBr 4 (3+4) series. The 2 IlIBr 4 (3+4) 
series are on a single IIBr 2 series. The centrodorsal is approximately circular, 3 
mm. in diameter, and flat, except for a shallow pit in the center. There are VI fully 
grown cirri and 4 rudimentary cirri of various lengths. The fully grown cirri are 6 
mm. long with 13-14 segments. The color is dark brown. 

The specimen from Challenger station 186 was described by Carpenter as a new 
species under the name of Actinometra valida. 
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According to him the centrodorsal is a thin circular disk bearing about XV cirri 
which have some 15 tolerably uniform segments, of which the distal are laterally 
compressed and carry a faint dorsal spine. 

The radials are just visible. The IBr,; are closely united laterally. The IBr 
series are broad, and the succeeding IIBr series are in close lateral contact. The IIBr 
series are 2. The III Br and IVBr series are 4 (8+4). The I] Br and IIIBr series and 
the lower brachials have rather flattened sides. 

The 46 arms are probably 110 mm. long. They are composed of subtriangular 
and somewhat overlapping brachials which become more discoidal toward the middle 
of the arms and squarer toward the ends. There are 120 brachials in the anterior and 
80 in the posterior arms. Several of the arms are ungrooved. 

Syzygies occur between brachials 3+4, 11+12, and 16+17, and distally at 
intervals of 4 or 5 muscular articulations. 

The second segments after the II Br and subsequent axillaries bear long and rather 
stout pinnules, Pp reaching nearly 25 mm. in length. The pinnule of the fourth 
brachial (epizygal) is smaller than P,, but those following are stouter, with rather 
large segments. The terminal comb is small and is much obscured by perisome. 

The disk is 21 mm. in diameter and is naked. The mouth is radial. 

Carpenter’s figure shows a quite typical specimen of timorensis, with rather more 
cirri than usual. It does not quite agree with the description, for of the 10 [Br 
series 4 are 4 (3+4) and only 6 are 2. Furthermore, one of the IIIBr series is 2. I 
examined this specimen in London. 

Dr. H. L. Clark’s Comanthus callipeplum was described in the following terms: 

The centrodorsal is moderate, flat, 5 mm. in diameter. 

The cirri are VIII, 15, about 7 mm. long. In addition to these rudimentary cirri, 
the margin of the centrodorsal has 10 large cirrus sockets. The small cirri taper to 
a slender tip. 

The I1Br series are usually 4 (3+4), but occasionally 2. The IIIBr series are 
generally 2, but in 1 arm 3 and in 2 arms 4 (3+4). The IVBr series are 4 (3+4) 
except for 1 which is 2. The IBr and I1Br series are in close contact with their neigh- 
bors, and their dorsal surface is smooth and nearly flat. 

The 78 arms are about 90 mm. long, and consist of approximately 100 brachials. 
The outer brachials are more or less overlapping, with finely serrate distal margins. 

Syzygies occur between brachials 3+4 and 8+9, and then at intervals of 4 or 5 
muscular articulations. 

The pinnules on the division series have 35-40 segments, but only those in the 
terminal fifth are involved in the comb. The lower brachial pinnules are rather short, 
with 14-16 segments. The distal pinnules are notably longer and more slender, with 
the same number of segments. 

Doctor Clark said that although this species is nearly related to Comantheria 
briareus it is distinguishable by the presence of cirri, the great breadth of the Br 
series, the absence of interradial plating, the frequent syzygies, and the remarkable 
coloration. In 1918 I placed it in the synonymy of Comantheria briareus. But a sub- 


sequent examination of the type showed that it is undoubtedly an example of 
Comanthus timorensis. 
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In 1921 Doctor Clark wrote that in the Siboga report I assigned this species to 
the synonymy of Comantheria briareus, in spite of his definite assertion to the con- 
trary. He said that of course, in view of this action, he had again been over the 
evidence, and he is confident that I am wrong. 

He noted that the Museum of Comparative Zodlogy has a fine series of 28 
specimens of briareus from the Philippines, most of which are accompanied by 
Doctor Griffin’s valuable notes on their color in life. Some of these are rather small, 
and on one several cirri are present. The presence of cirri in callipepla is not in 
itself, therefore, a character to distinguish the species invariably from briareus. 
Indeed, it is quite possible that the Murray Island species may lack cirri when old, 
and particularly when senescent. 

But comparison of a cirrus of briareus with one of callipepla brings out another 
distinguishing character not emphasized in the original description. In briareus 
the cirri when present are composed of about 11 segments and end in a conspicuous 
curved claw, while in callipepla there are 16 segments and the terminal claw is minute 
and scarcely at all curved. The form of the individual segments in the two species 
is also seen to be markedly different when the cirri are placed side by side. 

Doctor Clark remarked that the difference between briarews and callipepla in 
the form of the [Br and IIBr series is very striking, and by itself is ample to separate 
them. 

He said that as for the difference in color, briareus is commonly brown of some 
shade, or very deep reddish; it is often sprinkled, speckled, blotched, or variegated 
with yellow green or yellow, but in none of the Philippine specimens nor in any 
recorded cases is there any approach to the green and yellowish-white coloration of 
callipepla. 

Doctor Clark continued that since examining the holotype (M. C. Z., 579) I 
decided that callipepla is synonymous with timorensis, an opinion in which he can 
not possibly concur. Among hundreds of timorensis seen at Mer the maximum number 
of arms noted was 47, and the largest number which he has found recorded is 68. 
Moreover, the coloration of callipepla is quite different from that of any of the multi- 
tudinous color forms of timorensis. Finally, the I1IBr series is 2, not 4 (3+4), and 
hence by my own system of generic division callipepla is a Comantheria and not a 
Comanthus at all. He was glad, however, that I am ready to admit that it is not 
briareus. 

In his discussion of timorensis as he found it at Mer, Dr. H. L. Clark said that 
one form is so sharply set off from the others that it is entitled to designation by a 
varietal name and may be called variety zanthum. In it the dorsal surface is deep 
canary yellow, while the pinnules are bright red. He found only 3 specimens with 
this type of coloration, all near the edge of the reef. He noted that except for their 
color they were not peculiar. I examined all 3 specimens at Cambridge. As pre- 
served they do not differ in any respect from typical timorensis. One has 34 arms, with 
all the division series beyond the IBr series 4 (3 +4), the second is similar, and the 
third (the holotype, M. C. Z., 569) is young. 

Dr. Hubert Lyman Clark reports that as found at Mer the arm length of timorensis 
ranged from less than 25 mm. up to approximately 150 mm. The number of arms 
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ranged from 13 to 47, but the great majority of individuals had between 32 and 43. 
Only 11 were noted with more than 43 arms. The division series are very generally 
4 (3+4), and it is not difficult to find individuals with from 38 to 40 arms in which 
every division series is 4 (3+4). But on the other hand most individuals have 1 or 
more of the division series 2, and in 1 specimen no fewer than 13 of the division series 
are of this number. In 2 specimens, 1 with 40 and 1 with 42 arms, a VBr series is 
present. 

The number of cirri ranges from none, a very common condition, to as many as 
XVIII or XIX; but as a rule they are few and weak. 

Some of the specimens from Mer which I examined at the Museum of Compara- 
tive Zoélogy present the following characters: 

There are 41 arms, the longest 95 mm. long. All the division series beyond the 
IBr series are 4 (8+4). 

There are 40 arms, of which the anterior are 140 mm. in length. All of the 
IIBr and IIIBr series are present, and all are 4 (+4). There are IV cirri. 

The 39 arms are 130 mm. long. All of the I]Br series are 2, but 1 of them has 
a supplementary interpolated ossicle. The 19 IIIBr series present are 4 (3+4). 
The centrodorsal is regularly stellate with no trace of cirrus sockets, and its dorsal 
surface is sunken almost to the level of that of the radial pentagon. 

A specimen with 38 arms has all the division series beyond the IBr series 4 
(8+4). 

An example with 37 arms about 135 mm. in length has 1 of the J1Br series 2, 
all of the other II1Br series and all of the III Br series being 4 (3 +4). 

A specimen with 37 arms 75 mm. long has no cirri. 

A specimen with 35 arms 85 mm. long has the cirri VI, 15-16. 

An individual with 31 arms has 7 of the IIBr series 2 and 3 of them 4 (8+4); 
the further division series are all 4 (3+4). 

In a specimen with 27 arms about 110 mm. in length all of the division series 
beyond the IBr series are 4 (3 +4). 

A specimen with 26 arms also has all the division series beyond the IBr series 4 
(3 +4). 

In an example with 24 arms the 10 IIBr series are all 4 (8+4), and the 4 I!IBr 
series are all 2. 

A young specimen has 13 arms 27 mm. long. 

A specimen from Friday Island has about 52 arms which are 130 mm. in length. 

A specimen from the Great Barrier Reef is large and stout, with 49 arms 150 mm. 
long. Two of the IIBr series are 2. The centrodorsal is sunken to the level of the 
radial pentagon. 

The specimen from Cape York which served as the type of Actinometra annulata 
according to Bell presents the following characters: 

The centrodorsal is discoidal, flat, with the cirri arranged in a single marginal 
row. 

The cirri are about XV, about 15,8 mm. long. None of the cirrus segments are 
much longer than broad, although the third, fourth, and fifth are a little so. The 
succeeding segments have distinct, though not prominent spines, though they are 
not always present on all of them. 
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The radials are visible. The IBr, are very broad and are in lateral contact. 
The iBr, are very broad also. The I[Br and IIIBr series are 4 (3 +4). 

The 40 arms are nearly or quite 100 mm. long. The first brachials are broad 
and are in contact interiorly. After the sixth the wedge shape of the brachials 
rapidly becomes apparent, and the segments strongly overlap on either side alter- 
nately. The distal edges of the brachials may present delicate denticulations. 
Some way out the wedge form diminishes, and then, owing to the strong projec- 
tion of the ridges, the arms appear somewhat as though they were ringed. 

Syzygies occur between brachials 3+4, 11+12, and 16+17, and distally at 
intervals of about 5 muscular articulations. 

The pinnule on the IIIBr series is only a very little longer than Pp; both are 
made up of a large number of small segments. The fourth or fifth pinnule is short 
and fleshy. Further out the pinnules are longer again, and their segments are elon- 
gated and delicate. 

The disk is 10 mm. in diameter. 

The type material on which the name annulata is based consists of 4 specimens. 
One of these has 40 arms and VIII cirri, these being deficient on a part of the periphery 
of the centrodorsal. Another has 39 arms and I[X cirri, which are absent from a 
part of the periphery of the centrodorsal. A third has 39 arms and the cirri XII, 
16-17. One of the IIBr series is 2, but the other IIBr series and all of the II] Br 
series are 4 (+4). The fourth specimen is broken. 

A comparison between the characters of these specimens and Bell’s descriptions 
shows that the third is the one which he must have had chiefly in mind when he 
wrote the diagnosis, as it is the one which has the cirri nearest the number given by 
him. It should therefore be considered as the type, and indeed was designated as 
the type in my memoir on the crinoids of the Indian Ocean (1912). 

According to Dr. H. L. Clark, the specimen from Surprise Shoal is small with 
21 arms between 40 and 50 mm. in length, and IV cirri. 

The specimen recorded by MeNeill and Livingstone from off Ellison Reef is 
juvenile, with the longest arms measuring about 72 mm. The ventral side is dark 
brown, the dorsal side lighter. 

Of the 2 immature specimens from Port Denison in the Australian Museum, 1 
has 19 arms about 100 mm. in length, and the other has 24 arms about 120 mm. long. 
In both the centrodorsal is much reduced in size. 

In the specimen from Bowen in the Copenhagen Museum the centrodorsal is a 
very thin pentagonal plate which is scarcely raised above the dorsal surface of the 
radial pentagon. Three of the basal segments of a single cirrus remain. 

The division series are broad and are in close lateral apposition to and including 
the I1Br,, but are well separated from that point onward. The IIBr series, I11Br 
series, and IVBr series, of which last 5 are present, are 4 (3+4) except for a single 
I1Br series and 3 IIIBr series, which are 2. 

The 45 arms are 195 mm. long. The brachials are short triangular or wedge- 
shaped, over twice as broad as long, with everted distal ends. 
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The lower pinnules are not especially long or stout. Pp is from 23 to 25 mm. in 
length and is composed of about 60 segments. The pinnule on the IIIBr series is 
20 mm. long. P, is 17 mm. long. P, is 10 mm. long. 

The color in alcohol is dark brown. 

Regarding his Actinometra meyeri, the type of which is a dry specimen from 
‘‘ Australia” in the Hamburg Museum, Carpenter says that it is a rather large species 
distinguished by the thin centrodorsal and the small number of cirri which it bears. 
The rays divide three times, each division being 4 (83+4). The brachials are trian- 
gular and overlap rather markedly. The lowest pinnules appear to have been long 
and slender, but he noted that in the dry specimen it is difficult to make out their 
relative proportions, a point of much importance for specific determinations. 

Carpenter added that the museums at Dresden and Vienna contain some indi- 
viduals in alcohol which are probably identical with the dry Hamburg specimen, so 
far as he could judge from his notes without having made a direct comparison, and 
he preferred, therefore, to reserve a detailed description of the type until he had 
made a closer examination of the alcoholic specimens. 

The specimen from Friedrich-Wilhelms-Haven is large, with 40 arms. The 
centrodorsal is much reduced. 

The three specimens from St. Matthias Island have each about 40 arms, and the 
centrodorsal much reduced. All three of them have nearly all of the division series 
2 instead of 4 (3+4). 

The specimen in the Copenhagen Museum from the Tonga Islands has 34 arms 
and VI cirri. All of the division series beyond the [Br series are 4 (8+ 4). 

A specimen which I examined in the Hamburg Museum labeled Tonga and Fiji 
has 44 arms. This is the one with 44 arms recorded by Hartlaub from Tonga. 
Another from Tonga in the Hamburg Museum recorded by Hartlaub has a moder- 
ately large centrodorsal bearing about XXX cirri, and 39 arms. All of the II[Br 
series are 2. 

The specimen from Challenger station 174 has about 40 arms. The centrodorsal 
is stellate with rudimentary cirrus stumps. 

The specimen from Fiji in the Hamburg Museum is typical, with 40 arms, all 
the IIIBr series being present. It is the same size as that from Bowen, Queensland, 
which was described as Comanthus intricata. 

The specimen from Fiji in the Copenhagen Museum has 38 arms and XII cirri. 

The specimen from Mortlock Island recorded by Hartlaub has 38 arms. Six of 
the IIBr series are 2. 

One of the specimens collected by Dr. Th. Mortensen on a coral reef off Jolo 
has 32 arms up to 110 mm. long. Of the 10 IIBr series 6 are 4 (8+4) and 4 are 2, 
the latter being on 2 postradial series, 2 on each. Subsequent division series are all 
4 (3+4). The centrodorsal is pentagonal, only very slightly raised above the dorsal 
surface of the radial pentagon. There is a single weak cirrus. The other specimen 
is similar, but has V small weak cirri and some additional which are very immature. 
The example from about 27 meters has 38 arms. All of the IIBr series are present, 
and all are 4 (3+4). One of the I]Br axillaries bears 2 undivided arms. There are 
18 I1IBr 4 (3+4) series. The 2 specimens from about 36 meters each have about 
40 arms. 
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One of the specimens from Bantayan reef, Cebu, has 40 arms which are about 
150 mm. long. 

In 28 fully developed specimens from Port Galera, Mindoro, which were exam- 
ined in detail, the number of arms varied from 30 to 53, averaging 41. Of these 28 
specimens, 16 had exactly 40 arms. The length of the arms varied from 140 to 280 
mm., averaging 193 mm. A small specimen from the same locality has 25 arms 55 
mm. long. 

One of the specimens collected by Dr. Th. Mortensen at Port Galera, Mindoro, 
has 40 slender and attenuated arms. Of the 10 I] Br series 6 are 4 (3 +4) and 4 are 2. 
The cirri are [X, 14-16, 9 mm. long, small, slender, and weak. A second specimen 
has 36 arms, the greatly attenuated anterior arms reaching 150 mm. in length. The 
10 I1Br series are all 4 (8+4). Of the 16 IIJBr series 15 are 2 and only 1 is 4 
(3+4). There is a single rudimentary cirrus 5 mm. long and a few cirrus stumps. 
In spite of the very large number of II] Br 2 series this specimen can not represent 
a species of Comantheria as it lacks all the other characteristics of species of that 
genus. Another specimen has 34 slender and elongated arms. Of the 10 IJ/Br 
series, 7 are 4 (3+4) and 3 are 2. The cirri are V, 15, from 10 to 12 mm. long, 
slender and delicate. The fourth specimen has 29 arms of which the slender and 
attenuated anterior are 150 mm. and the posterior are 70 mm. long. Of the 10 IJBr 
series, 6 are 4 (3+4) and 4 are 2. The cirri are X, all more or less rudimentary. 

Caipenter’s variety 3 of Actinometra polymorpha from Bohol was characterized 
as follows: 

The centrodorsal is large and thick, with only 3 cirrus scars. 

The IBr, are completely united all around the calyx. 

The arms are 39 in number. 

The intersyzygial interval varies from 2 to 8 muscular articulations, being 
usually 4. 

Combs occur on the pinnules of the division series and of the first 2 brachials, 
occasionally also on the pinnules of the third, fourth, and fifth brachials. 

The color is reddish brown, the center of the dorsal surface of the skeleton from 
the centrodorsal to near the end of the arms being marked by a faint white line with 
dark borders. 

Carpenter said further that of the 10 IIBr series present, 8 are 4 (3+4) and 2 
are 2. There are 19 IIIBr series of which 15 are 4 (3+4) and 4 are 2. Following 
IJBr 2 series there are 2 IJIBr 2 series and 1 III Br 4 (3+4) series, and following 
I1Br 4 (3 +4) series there are 14 II] Br 4 (3 +4) series and a IIIBr 2 series. 

In this specimen the first arm syzygy is always between brachials 3+4, but the 
position of the subsequent syzygies is subject to considerable variation. The follow- 
ing irregular distribution of the first 3 syzygies occurs. Between brachials 3+4, 
5+6, 11+12 (once); between brachials 3+4, 5+6, 12+13 (once); between brachials 
3+4, 8+9, 13+14 (twice); between brachials 3+4, 9+10, 14+15 (twice); between 
brachials 3+4, 10+11, 15+16 (seven times); between brachials 3+4, 11+12, 
15+16 (four times); between brachials 3+ 4, 11 +12, 16+ 17 (sixteen times); between 
brachials 3+4, 11+12, 17+18 (once); between brachials 3+4, 11+12, 19+20 
(once); between brachials 3+4, 12+13, 17+18 (three times). 
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The number of muscular articulations in the first intersyzygial interval in 38 
arms of this specimen is given by Carpenter as follows: 1 (twice); 4 (twice); 5 (twice); 
6 (seven times); 7 (twenty-two times); 8 (three times). 

The number of muscular articulations in the second intersyzygial interval in 38 
arms of this individual is given by Carpenter as follows: 3 (four times); 4 (thirty 
times); 5 (twice); 6 (once); 7 (once). 

In the distal intersyzygial interval there is a tendency to a decrease rather than to 
an increase in the number of muscular articulations, which is more often 3 than 5. 

Carpenter’s variety 4 from Ubay was thus characterized. 

The centrodorsal is large and thick, with only 3 cirrus scars. 

The IBr, are closely united all around the calyx. 

The arms are 33 in number, all tentaculiferous, and tolerably uniform in length 
and in the character of their pinnules. 

The intersyzygial interval varies from 1 to 7 muscular articulations, being 
usually 4. 

The oral pinnules are much stouter than in the type (by which apparently is 
meant variety 1 from Ubay, herein described under parvicirra). That of the third 
brachial is but little shorter than that of the second. The comb is limited to these, 
and to the pinnules of the division series, and the processes forming it gradually 
come to rise from the ventral surfaces of the calcareous segments instead of from 
their outer margins. 

The color is blackish brown with a very marked median white line on the dorsal 
surface of the skeleton. 

Carpenter said further that of the 10 ITBr series present 9 are 4 (3+4) and 1 
is 2. There are 13 IIIBr series of which 12 are 4 (3+4) and 1 is 2. The single 
IIIBr series following a IIBr 2 series is 4 (3+4). Of the IIIBr series following IIBr 
4 (3+4) series, 11 are 4 (8+4) and 1 is 2. 

All of the arms are grooved. 

This specimen shows considerable variation in the position of the brachial 
syzygies. On no less than 10 arms the first syzygy is not between brachials 3+4. 
On these arms the position of the first 3 syzygies is as follows: Between brachials 
4+5, 10+11, 15+16 (once); between brachials 4+5, 11+12, 16+17 (twice); be- 
tween brachials 6+7, 11+12, 16+17 (once); between brachials 9+10, 14+15, 
19+20 (twice); between brachials 10+11, 15+16, 18+19 (once); between brachials 
10+11, 15+16, 20+21 (twice); between brachials 10+11, 15+16, 21+22 (once). 

On the arms in which the first syzygy is between brachials 3+4 the syzygies 
are also distributed irregularly in the following cases: Between brachials 3+4, 
9+10, 14+15 (twice); between brachials 3+4, 10+11, 15+16 (three times); 
between brachials 3+4, 11+12, 16+17 (thirteen times); between brachials 3+4, 
11+12, 18+19 (once); between brachials 3+4, 12+13, 16+17 (once); between 
brachials 3+4, 12+13, 17+18 (twice); between brachials 3+4, 14+15, 19+20 
(once). 

The number of muscular articulations in the first intersyzygial interval in 23 
arms of this specimen is given by Carpenter as follows: 5 (twice), 6 (three times), 7 
(fourteen times), 8 (three times), and 10 (once). 
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The number of muscular articulations in the second intersyzygial interval is 
given as follows: 3 (once), 4 (twenty-one times), and 6 (once). 

In the distal intersyzygial interval there is a tendency to an increase rather than 
to a decrease in the number of muscular articulations, 5 occurring much more 
commonly than 3. 

Carpenter noted that the oral pinnules differ considerably from those of typical 
polymorpha. Not only are they much stouter, but their terminal combs are differently 
constituted. The lower processes gradually develop from the outer margin of the 
ventral surface of each calcareous segment, but toward the end of the pinnule they 
gradually come to rise less and less from the outer margin and more and more from 
the median portion of the ventral surface of each segment until finally, on the last 
2 or 3 segments, they are developed from the inner margin. Consequently the comb, 
when viewed from above, is seen not to lie altogether on the outer side of the pinnule 
as is usually the case, but to start from the outer side, cross its ventral surface, and 
finally come to lie on the inner side of each pinnule; that is, on the side nearest the 
arm. 

Carpenter in 1882 mentioned having seen in the Dresden Museum some fine 
individuals of the form which he described as meyeri which had been collected in the 
Philippines by Dr. A. B. Meyer. 

In the specimen from the Bonin Islands recorded by Gislén the centrodorsal is 
flattened and is 4 mm. in diameter. The cirri are arranged in a single marginal row. 
The dorsal pole of the centrodorsal is 3 mm. across. 

The cirri are XV, 15, 9 or 10 mm. long. The first and second segments are 
broader than long, the third is about as long as broad, and the fourth and following 
are longer, slightly constricted centrally, the sixth being the longest, half again as 
long as broad. 

The distal segments are one-third again as broad as long. From the seventh or 
eighth onward a weak and indistinct dorsal prominence is developed. In their distal 
portion the cirri are somewhat compressed laterally and in a lateral view appear to 
broaden slightly. The terminal claw is short, stout, and a little longer than the 
penultimate segment. The cirri are relatively small and weak. 

The radials project somewhat at the interradial angles. The 1Br, are in lateral 
contact. They are wider distally than proximally, and are five times as broad as 
long. The IBr, (axillaries) are low pentagonal, three times as broad as long, laterally 
in contact with their neighbors. The IJBr and IIIBr series are 4 (+4). The first 
segments following each axillary are interiorly united. The division series and arm 
bases are smooth and close together. 

The 40 arms are from 80 to 120 mm. long. The posterior arms are shorter and 
stouter than the anterior, and their pinnules often lack ambulacral grooves. The 
first 7 brachials are oblong, and those following have oblique ends. The outer 
brachials have the distal ends slightly thickened. There are 14 brachials for each 
10 mm. of arm length, or 11 if the syzygial pairs are counted as units. The width 
of the arms proximally is 2.5 mm. and distally 1 mm. or less. 

Syzygies occur between brachials 3+4, 11+12, 16+17, etc., and distally at 
intervals of 4 muscular articulations. 
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Py is from 16 to 18 mm. long, and is composed of about 50 segments of which 
the terminal 6-8 bear teeth. The pinnule on the IIIBr series is 12 mm. long with 45 
segments of which the last 5-6 bear teeth. P, is 10 mm. long with about 35 segments 
of which 7 bear teeth. P, is 6 mm. long with about 20 segments of which 7 bear 
teeth, or the comb may be lacking. P; may or may not bear a comb. Beyond P; 
combs occur on every second or third pinnule as far as Pj. The distal pinnules are 
8 mm. long with about 20 segments of which the first and second are short and the 
remainder are longer than broad, and the last 4 or 5 bear dorsal hooks. The bases of 
the pinnules are rather smooth. 

The disk is 20 mm. in diameter. The mouth is interradial, and the anal tube 
is central. 

The color in alcohol is grayish brown. 

The specimen without locality in the British Museum has 44 arms and the cirri 
IV, 16-17. 

Abnormal specimens—In one of the specimens from between Fremantle and 
Geraldton, Western Australia, one of the IIIBr series is 7 (3+4, 6+7). 

In the specimen described by Dr. H. L. Clark as Comanthus callipeplum the 
IIIBr series ‘‘in one arm”’ are 3. 

In a specimen from Mer (M. C. Z., 530) with all the I1Br series 2 one of these has 
interpolated between the 2 elements an ossicle which in dorsal view appears regularly 
elliptical, reaching not quite to the lateral border on either side. It seems to be 
united to the preceding and succeeding ossicles by syzygy. 

In aspecimen from Port Galera, Mindoro (M. C. Z., 667), one of the IBr axillaries 
is divided by a suture line running from the middle of its proximal border upward 
and to the right. The portion to the left of this line is an axillary bearing 2 perfect 
I1Br 2 series and 4 arms. The portion to the right of the line bears an axillary which 
to the left truncates the corner of the left-hand axillary and is supported by the entire 
side of the I1Br,. This axillary also bears 2 perfect I] Br 2 series and 4 arms. 

Localities —Ceylon Pearl Oyster Fisheries station XLVI; western coast of 
Ceylon; from off Mount Lavinia northward to off Colombo, from 7 to 12 miles off 
shore; 46-55 meters; bottom, nullipore balls (Lithothamnion fruticulosum), coral 
fragments, and some Orbitolites sand [Chadwick, 1904; A. H. Clark, 1911, 1912]. 

Ceylon Pearl Oyster Fisheries station LXIII; Gulf of Manaar; to the west of 
Periya Paar, going south; 31-100 meters; bottom, Orbitolites sand, some dead coral, 
shells, and pieces of nullipore [Chadwick, 1904; A. H. Clark, 1911, 1912]. 

Ceylon Pearl Oyster Fisheries station LXIX; western coast of Ceylon; on and to 
the east of the north end of Chilaw Paar; 15-20 meters; bottom yellow quartz sand, 
with some coral fragments; yellow algae with oyster spat (Chadwick, 1904; A. H. 
Clark, 1911, 1912]. 

Ceylon Pearl Oyster Fisheries station IX; Gulf of Manaar; on the southwestern 
corner of West Cheval Paar, about 12 miles from land; 13 meters; bottom, fine quartz 
gravel, nullipore concretions, and many dead young pear! oyster shells [Chadwick, 
1904; A. H. Clark, 1911, 1912]. 

Ceylon Pearl Oyster Fisheries station LVII; Gulf of Manaar; outside Dutch 
Moderagam Paar; 21-66 meters; bottom, Orbitolites sand, nullipores, and dead corals 
[Chadwick, 1904; A. H. Clark, 1911, 1912]. 


A MONOGRAPH OF THE EXISTING CRINOIDS 623 


Ceylon Pearl Oyster Fisheries station LIV; Gulf of Manaar, south of Adam’s 
Bridge; 7-73 meters; bottom varied, from sand to living coral [Chadwick, 1904; 
A. H. Clark, 1911, 1912). 

Investigator; Galle, Ceylon [A. H. Clark, 1912] (3, I. M.). 

Ceylon [Bell, 1882; Walther, 1885; A. H. Clark, 1911, 1912]. Same [Bell, 1887; 
A. H. Clark, 1911, 1912, 1913] (2, B. M.). Same [H. L. Clark, 1915] (5, M. C. Z., 
601, 609). 

Tuticorin, Madras [Bell, 1888; Thurston, 1894; A. H. Clark, 1911, 1912, 1913] 
(2, B. M.). 

East Indies; George Bennett [P. H. Carpenter, 1881; A. H. Clark, 1911 (as Indian 
Ocean)] (1, L. M.). 

Investigator; Port Blair, Andaman Islands [A. H. Clark, 1912] (1, U.S.N.M., 
35084). 

Atjeh, Sumatra; W. Baerts, 1887 [Hartlaub, 1891; Horst, in A. H. Clark, 1911; 
A. H. Clark, 1911, 1912 (as Atjeh, Burma)] (1, L. M.). 

Southern portion of Malacca Straits [A. H. Clark, 1912] (1, U.S.N.M., 35085). 

Singapore; Svend Gad [A. H. Clark, 1909] (1, C. M.). 

Java [Gislén, 1922]. 

Siboga station 322; southern coast of Bawean Island, 1.5 miles south of Tandjong 
Lajar; 32 meters; fine gray mud and coral; February 24, 1900 [A. H. Clark, 1918] 
(2, Amsterdam Mus.). 

Siboga station 209; anchorage off the south point of Kabaéna Island; reef; 
September 23, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 149; Fau anchorage and lagoon, western coast of Gebé Island; 
31 meters; coral bottom; July 10-11, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 89; Pulu Kaniungan ketjil; shore exploration; 11 meters; coral 
bottom; June 21, 1899 [A. H. Clark, 1918] (17, U.S.N.M., E. 482; Amsterdam Mus.). 

Siboga station 43; anchorage off Pulu Sarassa, Postillon Islands; down to 36 
meters; coral bottom; April 4—5, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 50; Bay of Badjo, western coast of Flores; down to 40 meters; 
mud, sand, or shells, according to locality; April 16-18, 1899 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Timor; Heinrich Boie and Salomon Miiller [J. Miller, 1841, 1843, 1849; Dujardin 
and Hupé, 1862; P. H. Carpenter, 1879; A. H. Clark, 1911, 1912] (8, L. M.). 

Gazelle; Timor [A. H. Clark, 1909] (2, Berl. M.). 

Siboga station 213; Saleyer anchorage and surroundings, including Pulu Posi 
Tanette, near the north point of Saleyer; down to 36 meters; coral reefs, mud, and 
mud with sand; September 26-October 26, 1899 [A. H. Clark, 1918] (1, Amsterdam 
Mus.). 

Siboga station 273; anchorage off Pulu Jedan, eastern coast of the Aru Islands; 
pearl banks; 13 meters; sand and shells; December 23-26, 1899 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Challenger; Banda [P. H. Carpenter, 1888; A. H. Clark, 1911, 1912, 1913] 
(1, B. M.). 

Challenger; Banda; 31 meters [P. H. Carpenter, 1888; A. H. Clark, 1911, 1912, 
1913] (1, B. M.). 
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Danish expedition to the Kei Islands; Dr. Th. Mortensen; Banda; June 14, 1922 
(1) [Pl. 76, fig. 205]; off Neira, Banda; about 15 meters; sand; June 9, 1922 (2). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Amboina; 1—2 meters; 
coral; February 12, 1922 (2). Pl. 77, fig. 207. 

Amboina; Dr. J. Brock, 1884-85 [Hartlaub, 1891]. 

Amboina [Déderlein, 1898]. 

Batjan; Prof. E. von Martens [A. H. Clark, 1912; Hartmeyer, 1916] (1, Berl. M., 
1351). 

Ternate [Pfeffer, 1900; A. H. Clark, 1911, 1912] (1, H. M.). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 30; about 40 
meters; sand and shells; April 18, 1922 (4). Pl. 77, fig. 206. 

Aru Islands; Dobo Strait; 50 meters; Dr. H. Merton, March 20, 1908 [Reichen- 
sperger, 1913]. 

Endeavour; between Fremantle and Geraldton, Western Australia [A. H. Clark, 
1914; H. L. Clark, 1923] (9, U.S.N.M., 35027; W. A. M.). 

Wooded Isle, Abrolhos Islands (Houtman’s Rocks), Western Australia [H. L. 
Clark, 1923]. 

Hamburg southwest Australia expedition, 1905; ?vicinity of Perth, Western 
Australia [A. H. Clark, 1911, 1914] (4, Berl. M.). 

Hamburg southwest Australia expedition station 23; South Passage, Shark Bay, 
Western Australia; 9 meters; June 16, 1905 [A. H. Clark, 1911, 1912] (9, H. M.). 

Hamburg southwest Australia expedition station 26; Sunday Island, Shark 
Bay; 5.5 meters; bottom rocky, with coral; June 17, 1905 [A. H. Clark, 1911] (1, 
Berl. M.). 

Western Australia [A. H. Clark, 1912; Hartmeyer, 1916]. This refers to Ham- 
berg southwest Australia expedition station 26, and ?vicinity of Perth (5, Berl. M., 
5957, 6135). 

Holothuria Bank; 62 meters [A. H. Clark, 1911, 1912, 1913] (2, B. M.). 

Northwestern Australia [A. H. Clark, 1911, 1912]. This refers to the locality just 
preceding. 

Challenger station 186; Prince of Wales Channel, Torres Strait (lat. 10° 30’ S., 
long. 142° 18’ E.); 15 meters; coral mud; September 8, 1874 [P. H. Carpenter, 1888; 
Hamann, 1889; A. H. Clark, 1911 (as Torres Strait), 1912, 1913; H. L. Clark, 1921] 
@) BB. Ma 

Friday Island, Torres Strait; H. L. Clark, September 13, 1913 [H. L. Clark, 
1915, 1921] (1, M. C. Z., 573). 

Mer, Murray Islands, Torres Strait; southwestern reef; on staghorn coral; John 
Mills, October 1, 1913 [H. L. Clark, 1915, 1921] (1, M. C. Z., 579). 

Mer, Murray Islands; southwest reef; H. L. Clark, October 14, 1913 [H. L. 
Clark, 1915, 1921] (2, M. C. Z., 535). 

Mer, Murray Islands; H. L. Clark, October 14, 1913 [H. L. Clark, 1915, 1921] 
(i+, M. C. Z., 528, 577). 

Mer, Murray Islands; southeastern reef; H. L. Clark, October, 1913 [H. L. 
Clark, 1915, 1921] (1, M. C. Z., 524). 
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Mer, Murray Islands; H. L. Clark, October, 1913 [H. L. Clark, 1915, 1921] (123, 
M. C. Z., 522, 523, 525-527, 532-534, 550, 555, 568-572, 574-576). 

Mer, Murray Islands; H. L. Clark, 1913 [H. L. Clark, 1915, 1921] (1, M. C. Z., 
530). 

Great Barrier Reef, 4 miles eastnortheast of Mer, Murray Islands; H. L. Clark, 
October 15, 1913 [H. L. Clark, 1915, 1921] (1, M. C. Z., 529). 

Torres Straits [A. H. Clark, 1911, 1912] (2, U.S.N.M., 36165). PI. 75, fig. 204. 

Thursday Island [A. H. Clark, 1912]. 

Cape York [Bell, 1882; P. H. Carpenter, 1883, 1888; A. H. Clark, 1911, 1912, 
1913] (4, B. M.). 

Northeastern Australia; Prof. J. Beete Jukes; H. M. S. Fly, 1843-1847 [A. H. 
Clark, 1911, 1913] (1, B. M.). 

Off Ellison Reef, outer Great Barrier Reef; between 9 and 27 meters; Surg. 
Lieut. Comdr. W. E. J. Paradice, R. A.N.; H. M.S. Geranium, August, 1924 [McNeill 
and Livingstone, 1926]. 

Surprise Shoal, outer Great Barrier Reef (about 18° S.); 13 meters; Surg. Lieut. 
Comdr. W. E. J. Paradice, R. A. N.; H. M.S. Geranium, 1924 [H. L. Clark, 1926]. 

Port Denison, Queensland [Liitken, 1877; A. H. Clark, 1911]. Same [A. H. 
Clark, 1911] (2, Austr. M.). 

Bowen, Queensland [A. H. Clark, 1908, 1909, 1911, 1912] (1, C. M.). 

Australia [P. H. Carpenter, 1882, 1883; A. H. Clark, 1911, 1912] (1, H. M.). 

Friedrich-Wilhelms-Haven, New Guinea; Herr H. Schéde [A. H. Clark, 1911, 
1912; Hartmeyer, 1916] (1, Berl. M., 5943). 

St. Matthias Island, Bismarck Archipelago; Herr H. Schéde [A. H. Clark, 1911, 
1912; Hartmeyer, 1916] (3, Berl. M., 5940). 

Solomon Islands; H. M. S. Penguin [A. H. Clark, 1911, 1912, 1913] (1, B. M.). 

Tonga [Liitken, 1874, 1877; von Graff, 1884; Hartlaub, 1891; A. H. Clark, 
1909, 1911, 1912] (1,C.M.). Pl. 64, fig. 181. 

Tonga and Fiji [Hartlaub, 1891; A. H. Clark, 1911, 1912] (1, H. M.). 

Challenger station 174, B, C, or D; near Kandavyu, Fiji (lat. about 19° 06’ S., 
long. about 178° 18’ E.); 411, 1,115, or 385 meters; August 3, 1874 [P. H. Carpenter, 
1888; A. H. Clark, 1913] (1, B. M.). The specimen could not have come from any 
of the depths mentioned, but was probably taken in shore collecting. 

Fiji (Liitken, 1874, 1877; Hartlaub, 1891; A. H. Clark, 1909, 1911, 1912] (2, 
C. M.; H M.). 

Mortlock Island, Carolines [Hartlaub, 1891; A. H. Clark, 1912]. 

Albatross; Tulayan Island, Jolo (Sulu) Archipelago, Philippines; oe Sep- 
tember 15, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 35082). & 

Albatross; Babuan Island, Jolo Aadileleeo, shore; February 14 3 1908 
(1, U.S.N.M., 36026). 

Sulu [A. H. Clark, 1912]. This refers to the 2 preceding localities. 

Dr. Th. Mortensen’s Pacific expedition, 1914-1916; off Jolo; coral reef; March 
20, 1914 (2); about 27 meters; March 21, 1914 (1); about 36 meters; March 21, 
1914 (2). 
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Albatross station 5599; off Zamboanga, Mindanao; Zamboanga Light bearing 
N. 31° W., 0.1 mile distant (lat. 6° 54’ 00’ N., long. 122° 04’ 30’’ E.); 16.4 meters; 
October 12, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 35067). 

Bantayan reef, Cebu, Philippines; Dr. Laurence E. Griffin [H. L. Clark, 1921] 
(2, M. C. Z., 380, 383). 

Cebu [A. H. Clark, 1912]. 

Port Galera, Mindoro, Philippines; Dr. Laurence E. Griffin [H. L. Clark, 1921] 
(65, M. C. Z., 616, 617, 624, 665-668). 

Dr. Th. Mortensen’s Pacific expedition, 1914-1916; Port Galera, Mindoro; 
February 3, 1914 (4). 

Philippines [H. L. Clark, 1921]. This refers to the specimens from Mindoro 
and Cebu collected by Doctor Griffin. 

Philippine Islands [A. H. Clark, 1911, 1912]. This refers to the specimens 
collected by the Albatross. 

Bohol and Ubay, Philippines; Prof. Carl Semper [P. H. Carpenter, 1879, 1888]. 

Philippine Islands; Dr. A. B. Meyer [P. H. Carpenter, 1882]. 

Macclesfield Bank [A. H. Clark, 1912]. 

Albatross station 5321; China Sea, in the vicinity of Formosa (Taiwan); Ibugos 
Island (S. end) bearing S. 89° W., 1.25 miles distant (lat. 20° 19’ 30’’ N., long. 121° 
51’ 15’’ E.); 46 meters; white sand, coral, and broken shells; November 9, 1908 
[A. H. Clark, 1911] (1, U.S.N.M., 35087). 

Dr. Sixten Bock’s expedition to Japan station 42A; Bonin Islands, west of 
Port Lloyd; 128 meters; July 31, 1914 [Gislén, 1922]. The depth as given represents 
the length of line out, not the actual depth. 

Pacific Ocean; United States Exploring Expedition (1+, U.S.N.M., 2702; M.C. 
Z.., 29). 

No locality [A. H. Clark, 1913] (1, B. M.). 

Geographical range-——From Ceylon and southern India to Australia, south to 
between Fremantle and Geraldton on the west and Bowen on the east, eastward to 
Tonga and Fiji and northward to the Bonin Islands, the Philippines, and Formosa 
(Taiwan). 

Bathymetrical range-—From the shore line down to 73 (?100) meters. The 
average of 23 depth records is 30.7 meters. 

Occurrence—Dr. Hubert Lyman Clark says that this is decidedly the most 
noticeable comatulid of Mer, and probably of the Torres Strait region. While it is 
perhaps no more abundant than Comatula purpurea, it is much more conspicuous 
from its more brilliant color as well as from its larger size. It is obviously the feature 
of the animal life on the reefs where conditions are suitable. While it was not un- 
common on the southeastern reef at Mer, the southwestern reef was the best place 
for it. 

The diversity of colors shown is really extraordinary, and it is doubtful if anything 
more beautiful can be found in the sea than a selected group of these exquisite coma- 
tulids. A dozen assorted specimens in a large white basin of sea water rival in beauty 
of texture and form, as well as of color, the finest bouquet a florist can produce. 

When seen thus, the appropriateness of the name ‘‘sea lilies” is obvious. 
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It is surprising how little correlation between size (and age?) and color specimens 
of timorensis show. Some of the smallest specimens were very dark olive or dark 
brown, nearly or quite black, rarely they were red. Specimens from 50 to 75 mm. 
across were often light brown, yellowish, greenish, or even blue. Larger specimens 
were commonly brown, olive, green, or purplish. Big specimens were often very 
dark, and occasionally almost dead black. Few individuals were unicolor. The 
change of shade, or even of color, between the base and the tip of the arm was usually 
marked. 

The diversity of size, arm number, and number of cirri is no less noteworthy. 
Doctor Clark’s observations on these features are given under ‘‘ Notes.” 

History —This common and handsome species was first described by Johannes 
Miiller in 1841 under the name of Alecto timorensis. His description was based upon 
notes taken by Troschel on some specimens which he found in the Leyden Museum 
bearing the manuscript name Comatula timorensis which had been collected in Timor 
by Heinrich Boie and Salomon Miiller. 

Miller redescribed the species in 1849 under the name of Comatula timorensis, 
and in 1862 Dujardin and Hupé published a translation of Miiller’s original descrip- 
tion (1841), also calling it Comatula timorensis. 

Prof. C. F. Liitken in 1874 mentioned Actinometra intricata from Tonga and 
Fiji in one of the catalogues of the Godeffroy Museum, in 1877 adding Port Denison 
to the list of localities. The name appears alone, with no indication whatever of the 
characters of the new form. 

In 1879 Dr. P. H. Carpenter described in great detail a new comasterid which 
he called Actinometra polymorpha. The description was based upon 8 specimens 
which he considered as typical, and 4 others which he regarded as representing 
varieties. The 8 typical specimens and varieties 1 and 2 represent parvicirra as here 
understood, but varieties 3 and 4 represent the present form. 

Carpenter had not been able to examine Miiller’s timorensis at that time, and 
therefore was unable to assign it either to Antedon or to Actinometra. 

In the same memoir Carpenter said that in three species of Actinometra from the 
Challenger collection the anterior arms are longest, although all the arms, anterior 
and posterior alike, are grooved and bear tentacles. He does not again refer to 
this statement, and he never identified the species to which he referred. One of 
them, however, he subsequently described under the name of Actinometra littoralis. 

In September, 1882, Prof. Jeffrey Bell recorded a specimen of this species from 
Ceylon under the name of Antedon, sp. He remarked that it was the first indication 
within his knowledge of a comatulid from Ceylon. But Heterometra reynaudii was 
described from Ceylon in 1846 by Johannes Miiller, and in 1849 Capillaster multira- 
diata was also recorded from Ceylon by the same author. 

On September 26, 1882, Dr. P. H. Carpenter, under the heading Actinometra 
meyeri, nN. sp., gave very briefly the characters of a dry specimen from Australia 
in the Hamburg Museum, intending later to describe the species represented in detail 
from alcoholic material. He mentioned some conspecific specimens in the museums 
at Dresden and Vienna, and also some fine individuals which had been collected 
during his residence in the Philippines by Dr. A. B. Meyer, the director of the Dresden 
Museum, for whom the species was named. 
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In October, 1882, Professor Bell described Actinometra annulata from a specimen 
from Cape York in the British Museum. His description was accompanied by an 
excellent and readily recognizable figure. 

In 1883 Carpenter gave a specific formula for his Actinometra meyert, and an 
emended specific formula for Bell’s Actinometra annulata. 

In 1884 Prof. Ludwig von Graff described some myzostomes which he had found 
on one of the specimens from the Tonga Islands which had been distributed by the 
Godeffroy Museum under Liitken’s manuscript name Actinometra intricata. 

Carpenter had now definitely decided that his Actinometra polymorpha is identical 
with Miiller’s Alecto parvicirra, and in the Challenger report on the stalked crinoids 
published in 1884 he used the name parvicirra only. He gave the number of arms in 
parvicirra as from 13 to 39 (p. 283), whereby it is evident that he included all of the 
specimens which in 1879 he had described under the 4 varieties of polymorpha. 
But all of the other references to parvicirra appear to cover only parvicirra as herein 
understood. 

In the Challenger report on the comatulids published in 1888, Carpenter described 
as a new species Actinometra valida. He remarked that the only specimen secured 
was a fine individual which is allied to Liitken’s manuscript species Actinometra 
trachygaster and Actinometra intricata from Fiji, Tonga, and Samoa. He noted that 
it is much larger than rotalaria, having an additional axillary and also larger and more 
numerous cirri, while the division series are broad and generally in close lateral 
contact, the sides of their proximal segments being somewhat flattened. 

In this connection it should be remembered that Carpenter’s interpretation of 
Lamarck’s Comatula rotalaria was based upon a specimen labeled Comatula brevicirra 
Troschel, which has been collected by Péron and Lesueur in 1803 and which he exam- 
ined in the Paris Museum in 1876. This he took to be Lamarck’s type. It is in 
reality, however, an example of Comanthus parvicirra. Carpenter, unfortunately, 
overlooked the 2 specimens upon which Lamarck’s and Miiller’s descriptions of 
rotalaria were based. 

Carpenter described valida as having the II Br series 2 (see under Notes, p. 613) 
and made it the type of a special group of species of Actinometra which he called the 
Valida group, characterized by having the IJBr series 2 and the first arm syzygy 
between brachials 3+ 4. 

Another specimen from Banda he described under the name of Actinometra 
littoralis, placing it in the Parvicirra group, which was characterized by having the 
IIBr series 4 (8+4), a pinnule on the second brachial, and a syzygy between bra- 
chials 3 +4. 

Other specimens of this species he included under Actinometra parvicirra, which, 
according to his description, has the arms from 13 to 44in number. In the synonymy 
of parvicirra he included Actinometra (Comatula) armata, Actinometra polymorpha, 
Actinometra meyeri, and Actinometra annulata, names which refer wholly or in part 
to the present species. 

Dr. Clemens Hartlaub in 1891 followed Carpenter in uniting this species with 
parvicirra, under which name, like Carpenter, he also included samoana. This last, 
however, he differentiated as Typus A, while parvicirra and timorensis he grouped 
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together as Typus B. He recorded and gave notes upon 19 specimens of timorensis 
which had been collected by Dr. J. Brock at Amboina, and upon one from Mortlock 
Island, 1 from Lombock Strait, 2 from Tonga (labeled Actinometra intricata Liitken), 
and 1 from Fiji (labeled Actinometra guttata Liitken) in the Hamburg Museum, and also 
on 1 from Atjeh in the Leyden Museum. In 1 of the specimens from Tonga all of 
the IIBr series are 2, and it is rather curious that Hartlaub should not have seen that 
this is identical with the form described by Carpenter as Actinometra valida. 

In 1898 Prof. Ludwig Déderlein recorded specimens of this species (as parvicirra) 
from Amboina, in 1900 Prof. Georg Pfeffer recorded a specimen (as litoralis) from 
Ternate, and in 1904 Mr. Herbert Clifton Chadwick recorded specimens (as parvi- 
cirra) from Ceylon. 

In 1908 I described as a new species Comanthus intricata based on a specimen 
from Bowen, Queensland, in the Copenhagen Museum, which bore Liitken’s manu- 
script name Actinometra intricata. Misled by the allocation of intricata by Carpenter 
and by Hartlaub, I said that this is not the Actinometra intricata of Liitken, 1874, 
and following authors, “‘which is the Comatula rotalaria of Lamarck, 1816, of which 
the Alecto parvicirra of Miller, 1841, is a synonym.” 

I soon discovered that my Comanthus intricata is the same as Carpenter’s Actino- 
metra valida and that Carpenter’s Actinomeira littoralis is also a synonym of the latter, 
and in my report on the crinoids of the Copenhagen Museum published in 1909 I 
placed the type specimen of intricata under the heading Comanthus (Comanthus) valida. 
In explaining this disposition of intricata I said that I was quite unable to find any 
valid characters by which intricata may be distinguished from the previously described 
valida, and remarked that I had been misled by the fact that Carpenter made valida 
the type of a special group, the Valida group, apart from the Parvicirra group into 
which intricata obviously falls. 

When I described intricata I had not yet discovered that the Valida group is 
composed of 4 supposed species 3 which are synonymous with parvicirra of the Par- 
vicirra group, while the fourth is synonymous with my %ntricata and, as shown by 
some specimens received just after intricata was described which had been dredged 
by the Albatross in the Philippines, also with Carpenter’s littoralis of the Parvicirra 
group. 

In this same paper under the heading Comanthus (Comanthus) rotalaria [= Coman- 
thus parvicirra] I recorded a specimen from Tonga with 34 arms, 1 from Fiji with 
38 arms, and 1 from Singapore with 41 arms which are evidently timorensis. 

In 1910 I examined the type of Carpenter’s Actinometra meyert at Hamburg and 
of Bell’s Actinometra annulata and Carpenter’s Actinometra valida at London and 
found that they all represented the same species, which was the same as that repre- 
sented by my Comanthus intricata. 

In my memoir on the crinoids of Australia published in 1911, I included all of 
these under the heading Comanthus (Vania) annulata, at the same time describing 
2 immature individuals from Port Denison, and recording 2 specimens in the United 
States National Museum from Torres Strait. A complete account of this species, 
so far as concerns Australia, and an annotated synonymy was given. 

In a report on the crinoids collected by the Hamburg southwest Australia expe- 
dition in 1905, which was also published in 1911, I described a specimen from station 26 
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and 4 presumably from the vicinity of Perth. A summary of the information regard- 
ing this form was given. In the list of localities there is a curious error, Atjeh being 
given as in Burma instead of in Sumatra. 

In the paper on the crinoids of the Leyden Museum I included under Comanthus 
parvicirra the types of Miiller’s Alecto timorensis and a specimen from the Indian 
Ocean collected by George Bennett (the last the same as that recorded from the Kast 
Indies by Carpenter in 1881) which should have been referred to this species. 

In an appendix to my report on the crinoids of the Leyden Museum publishe.’ in 
1911 Dr. R. Horst noted that 2 specimens had accidentally not been recorded, 1 of 
which was Comanthus parvicirra from Atjeh. Hartlaub had mentioned this specimen 
in 1891 under the name of parvicirra, and undoubtedly Doctor Horst took the name 
from Hartlaub’s label. 

In a paper published in 1911 I recorded this species, as Comanthus (Comanthus) 
annulata, from 3 localities in the Philippines where it had been collected by the 
Albatross. 

In a report on the crinoids of the Hamburg Museum published in 1912 I listed and 
gave notes upon all the specimens in that institution excepting, apparently, one from 
Tonga which had been previously mentioned by Hartlaub. 

In my memoir on the crinoids of the Indian Ocean published in 1912 I gave a 
synonymy of this species and a list of all the localities from which it is known. The 
first locality was ‘‘Atjeh, Burma,” a repetition of the error made in the previous 
year. The type specimen of Bell’s Actinometra annulata was identified as described 
above under “ Notes.” 

Three of the specimens from Galle, Ceylon, and that from Port Blair listed under 
Comanthus parvicirra seem to be more properly referable to timorensis. 

In a paper on the crinoids of the Solomon Islands published in 1912 I recorded a 
specimen which had been collected by H. M.S. Penguin, and in a paper on the crinoids 
of the Berlin Museum published in the same year I recorded specimens from New 
Guinea, St. Matthias Island, and Batjan. 

Dr. August Reichensperger in 1913 recorded from the Aru Islands a specimen of 
Comanthus parvicirra with 43 arms, which undoubtedly, as suggested by Dr. H. L. 
Clark in 1921, is a representative of timorensis. 

In 1913 I published my notes on the specimens in the British Museum, giving a 
complete list of the published references to them, and in the same year I described 9 
specimens from Shark Bay which had been collected by the Hamburg southwest 
Australia expedition. ; 

In 1914 I recorded 9 specimens from the Endeavour collection which had been 
dredged between Fremantle and Geraldton, Western Australia. 

Dr. Hubert Lyman Clark in 1915 gave a detailed account of this species as it 
occurs at Mer in Torres Straits, and described a new color variety to which he gave 
the name Comanthus annulatum xanthum. He also described in detail a new species 
which he called Comanthus callipeplum. In the same year he recorded and described 
a number of specimens from Ceylon. 

In the Siboga report published in 1918 I gave a synonymy of this species and 
recorded specimens from 8 Siboga stations in the Lesser Sunda and adjacent islands. 
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I placed Dr. H. L. Clark’s Comanthus annulatum xanthum in the synonymy of Coman- 
thus (Vania) annulata, and his Comanthus callipeplum in the synonymy of Comantheria 
briareus. No reasons for this disposition of these forms were given at the time, since 
Doctor Clark’s paper only reached me when the manuscript was completed and about 
to be sent to Holland. 

In 1921 Dr. H. L. Clark published his final account of the comatulids which he 
had collected and studied at Mer. He took vigorous exception to the placing of his 
Comanthus callipeplum in the synonymy of Comantheria briareus. Since the publi- 
cation of the Siboga report I had examined the type and only specimen of Comanthus 
callipeplum and had been unable to find any characters by which it could be dis- 
tinguished from C. timorensis (annulata). But he remarked that he could not 
possibly concur in this conclusion. 

In 1922 Dr. Torsten Gislén recorded and described a specimen which had been 
collected in the Bonin Islands by Dr. S. Bock, and mentioned certain features pre- 
sented by a specimen from Java. 

In June, 1923, Dr. H. L. Clark described 7 specimens from Wooded Isle in the 
Abrolhos Islands. In 1926 he recorded a specimen from Surprise Shoal, on the outer 
Great Barrier Reef, and in a paper supplementary to his and published at the same 
time Frank A. McNeill and A. A. Livingstone recorded a specimen from off Ellison 
Reef, both of these specimens having been collected by Mr. W. E. J. Paradice. 


COMANTHUS PARVICIRRA (J. Miiller) 


Plate 29, Figure 88; Plate 65, Figure 184; Plate 73, Figure 200; Plate 78, Figures 209, 210; Plate 
79, Figures 211-214; Plate 80, Figures 215-218; Plate 81, Figure 221 


{See also vol. 1, pt. 1, fig. 160 (dorsal view), p. 223; figs. 175-180 (centrodorsal), p. 231; fig. 182 
dorsal view), p. 233; figs. 243-245, 247-249 (ventral view of centrodorsal), p. 251; fig. 331 
(cirrus), p. 281; figs. 420, 424-426 (basal rays), p. 321; figs. 433-440 (radials), p. 351; figs. 
460-464 (dorsal view of radial pentagon), p. 357; pt. 2, fig. 1383 (division series), p. 79; figs. 
430-435 (pinnule tips), p. 257; figs. 652-657 (comb), p. 327; pl. 1, figs. 965-968 (radials) ; 
pl. 6, fig. 1015 (analysis of arm structure); pl. 7, fig. 1017 (dorsal view) ; pl. 10, fig. 1025 (analysis 
of arm structure); pl. 12, figs. 1034, 1035 (arm tips); figs. 1037-1039 (portions of arms); pl. 17, 
figs. 1079-1082 (combs); pl. 21, figs. 1123-1138 (brachials); pl. 22, fig. 1139 (division series) ; 
pl. 24, fig. 1152 (disk); pl. 25, fig. 1154 (disk); pl. 28, fig. 1175 (pinnules)] 


Alecto parvicirra J. Miuter, Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 185 (description; 
locality unknown); Archiv f. Naturgesch., 1841, vol. 1, p. 145 (same); Abhandl. d. k. preuss. 
Akad. d. Wiss., 1841, 1848, p. 216 (structure) —A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 
1908, p. 684 (falls into 3 of Carpenter’s groups); Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, 
p. 203 (type of Comanthus); Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 244 (identity) ; 
Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 711 (history). 

Comatula (Alecto) parvicirra J. Miituer, Abhandl. d. k. preuss. Akad. d. Wiss., 1847, 1849, p. 260 
(redescribed; Vavao, Friendly Is.).—A. H. Cuarx, Crinoids of the Indian Ocean, 1912, p. 30 
(identity). 

Comatula parvicirra DusarpiIn and Hup®, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 206 
(synonymy; description; habitat unknown; Paris Mus.); p. 208 (possibly includes C. brevi- 
cirra).—P. H. Carrenrer, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 28 (remarks on 
the type specimens). 

Comatula brevicirra DusarpIN and Hupf, Hist. nat. des zoophytes, Echinodérmes, 1862, p. 208 
(nomen nudum; possibly a synonym of parvicirra)—P. H. Carpenter, Notes from the Leyden 
Mus., vol. 3, 1881, p. 205 (Vavao, Friendly Is.; nomen nudum). 
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Actinometra intricata (part) Liirken, Mus. Godeffroy Cat., vol. 5, 1874, p. 190 (Tonga; Fiji; nomen 
nudum); vol. 5, 1877, p. 100 (same).—Harriaus, Nova Acta Acad. German., vol. 58, No. 1, 
1891, p. 96 (MS. name found on specimens of parvicirra).—A. H. Cuarx, Proc. U. S. Nat. 
Mus., vol. 34, 1908, p. 441 (history); Vidensk. Medd. fra den naturhist. Forening i Kébenhayn, 
1909, p. 117 (identity). 

Comatula mertensi Gruss, Jahresber. d. schles. Gesellsch. f. vaterl. Cultur, 1875, p. 74 (description; 
North Borneo). 

Actinometra armata (Semper, MS.) W. B. Carpenter, Proc. Roy. Soc., vol. 24, 1876, p. 451 (nervous 
system).—P. H. Carpenter, Journ. Anat. and Physiol., vol. 10, 1876, p. 574 (anatomy); 
Nature, vol. 15, Jan. 4, 1877, p. 198 (armata of Pourtalés an Antedon; of Semper an Actino- 
metra).—VON GRAFF, Das Genus Myzostoma, 1877, pp. 12, 13, 19, 22, 72, 79 (near Bohol, 
Philippines; myzostomes).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 50 
(identity) —Prrrier, Nouv. archives du mus. d’hist. nat., Paris, ser. 2, vol. 9, 1886, p. 98 
(anatomy); Mémoire sur l’organisation et le développement de la Comatule de la Méditer- 
ranée, 1886, p. 50 (female genital rhachis); p. 84 (brachial anatomy).—P. H. Carpenter, 
Quart. Journ. Miscrose. Sci., vol. 27, 1887, p. 389 (anatomy; criticism of Perrier).—Braun, 
Centralbl. f. Bakteriol. u. Parasitenkunde, vol. 3, 1888, pp. 184, 185 (myzostomes; from von 
Graff) —Hamann, Jenaische Zeitschr., vol. 23, new ser. 16, 1889, p. 296 (anatomy). 

Actinometra (Comatula) armata P. H. CarrENTER, Journ. Anat. and Physiol., vol. 10, 1876, pp. 574, 
582; vol. 11, p. 89, fig. 1, p. 91 (anatomy). 

Philippinische Comatula-Art Grenrr, Sitzungsber. d. Gesellsch. zur BefGrderung d. gesammten 
Naturwiss. zu Marburg, No. 1, Jan., 1876, p. 16 (anatomy; discussion of Semper). 

Comatula polymorpha P. H. Carrenter, Journ. Linn. Soc. (Zool.), vol. 13, 1877, p. 441 (nomen 
nudum). 

Actinometra polymorpha P. H. Carpenter, Journ. Linn. Soe. (Zool.), vol. 13, 1877, p. 443 (nomen 
nudum); Quart. Journ. Microse. Sci., vol. 18, 1878, p. 355 (clavicular piece); Trans. Linn. Soe. 
(Zool.), ser. 2, vol. 2, 1879, pp. 1 and following (detailed description; structure; anatomy) ; 
p. 27 (systematic position) ; p. 51 (diagnosis) ; p. 52 (varieties 1, Ubay, and 2, Cabulan [varieties 3 
and 4, p. 53=timorensis)) ; pl. 1, figs. 6-15; pl. 2, figs. 1-8, 8-10; pl. 3, figs. 2, 5-11; pl. 6, figs.1-19; 
pl. 7, figs. 1-6; pl. 8, figs. 1-4; Nature, vol. 19, 1879, p. 450; Bull. Mus. Comp. Zoél., vol. 9, 
No. 4, 1881, p. 161 (sense organs); p. 162 (dimorphism of arms); Quart. Journ. Microsc. Sci., 
vol. 21, 1881, p. 185 (anatomy).—Prrrier, Nouv. archives du mus. d’hist. nat., Paris, ser. 2, 
vol. 9, 1886, p. 184 (anatomy); Mémoire sur l’organisation et le développement de la Comatule 
de la Méditerranée, 1886, p. 86 (anatomy). 

Actinometra, sp. (part) P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 41, foot- 
note 2. 

Actinometra rotalaria P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 27 (sys- 
tematic position); p. 28 (8 radials, the first concealed, not 2 as described by Miiller); p. 28 
(found in the Paris Museum with the label Comatula brevicirra); Proc. Roy. Soc., vol. 28, 1879, 
p. 386.—Ber tt, Proc. Zool. Soc. London, 1882, p. 533 (listed); p. 535 (specific formula).— 
P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1883, pp. 740 and following (discussion of 
Bell’s method of formulation and corrected formula); Challenger Reports, Zoology, vol. 26, 
pt. 60, 1888, p. 313; pl. 59, fig. 2—Bett, Proc. Zool. Soc. London, 1894, p. 396 (Macclesfield 
Bank, 13-36 fathoms).—Hamann, Bronns Klassen u. Ordnungen des Tier-Reichs, vol. 2, 
Abt. 3, 1907, p. 1585 (listed) —A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, 
p. 716 (credited to Australia by P. H. Carpenter); p. 717 (as understood by Carpenter is not 
Comatula rotalaria Lamarck, but Alecto parvicirra J. Miller); Crinoids of the Indian Ocean, 
1912, pp. 35, 38 (identity of previous records). 

Actinometra parvicirra P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 27 (syste- 
matic position); p. 28 (Vavao variety of this species found by Carpenter in the Paris Museum 
with the label Comatula parvicirra; the type specimen does not exist in the Paris Museum 
under this name, nor under C. brevicirra; Carpenter believes that 3 small spirit specimens from 
Péron and Lesueur, 1803, which with 2 specimens of pectinata are labeled C. simplez, are really 
those described by Miiller); Notes from the Leyden Mus., vol. 3, 1881, p. 204 (Vavao, Friendly 
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Is.; Philippines; Kupang; Timor; Solor I.; Ubay; south coast of Ceram); Journ. Linn. Soe. 
(Zool.), vol. 16, 1882, p. 519—Bru1, Proc. Zool. Soc. London, 1882, p. 533 (listed); p. 535 
(specific formula).—P. H. Carpenter, Proc. Zool. Soc. London, 1882, 1888, pp. 732 and 
following (discussion of Bell’s method of formulation and corrected formula).—Beruu, Report 
Zool. Coll. H. M.S. Alert, 1884, p. 155 (specific formula); p. 168 (Warrior reef; Port Molle; 
Peru).—von Grarr, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 20, 32, 37, 40, 54 
(Bohol, Philippines; myzostomes).—P. H. Carpenter, Challenger Reports, Zoology, vol. 11, 
pt. 32, 1884, pp. 50, 52, 57, 67, 102, 103, 107, 120, 121, 124, 138, 283, 337 (structure); pl. 61, 
figs. 2-5; Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1886, p. 475 (no cirri of the small mature 
type).—Prrrirr, Nouv. archives du mus. d’hist. nat., Paris, ser. 2, vol. 9, 1886, p. 153 (struc- 
ture); Mémoire sur l’organisation et le développement de la Comatule de la Méditerranée, 1886, 
p. 105 (anatomy).—P. H. Carpenter, Ann. and Mag. Nat. Hist., ser. 5, vol. 19, 1887, p. 39.— 
Beuu, Trans. Dublin Soe., ser. 2, vol. 3, 1887, p. 645 (Ceylon)—von Grarr, Challenger 
Reports, Zoology, vol. 20, pt. 61, 1887, p. 10 (Samboangan; myzostomes); Proc. Zool. Soc. 
London, 1888, p. 384 (Tuticorin, Madras); p. 387 (occurs in the Bay of Bengal).—P. H. 
CarpEntER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 338 (description; localities; 
remarks); pl. 61; pl. 67, figs. 3, 4—Hamann, Jenaische Zeitschr., vol. 23, new ser. 16, 1889, 
p. 234 (anatomy).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 68 (Antedon 
rosacea even more variable than this species) —Hartiaus, Nova Acta Acad. German., vol. 58, 
No. 1, 1891, p. 5 (noteworthy on account of the number of individuals in Brock’s collection 
from Amboina); p. 11 (collected by Brock at Amboina); p. 96 (intricata, guttata, and trachy- 
gaster of Liitken are synonyms; Amboina; Peru; Samoa; Mortlock I.; Panopé; Lombock Strait; 
Fiji; Tonga; Moreton Bay; Atjeh; characters; 2 types); p. 113 (in Gottingen Mus.).—BareEson; 
Materials for the Study of Variation, 1894, p. 421 (individual having only 2 radials on 1 ray); 
fig. 126.—Brt1, Proc. Zool. Soc. London, 1894, p.. 394 (northwest Australia, 9 fathoms); p. 396 
(Macclesfield Bank, 10-36 fathoms)——Tuurston, Madras Gov’t Mus. Bull., No. 2, 1894, 
p. 106 (Gulf of Manaar; littoral); p. 114 (Tuticorin, on stems of gorgonians).—KorHLErR, 
Revue suisse de zool., vol. 3, 1895, p. 289 (Bay of Amboina; notes) —Dd6prEr.EIn, Denkschr. 
d. medicin-naturwiss. Gesellsch. Jena, ser. 8, vol. 5, 1898, p. 479 (Amboina); pl. 36, figs. 5, 
5a.— BELL, Willey’s Zool. Results, vol. 2, 1899, p. 134 (Sandal Bay, Lifu)—Prerrer, Abhandl. 
d. Senck. naturwiss. Gesellsch., vol. 25, 1900, p. 85 (Ternate)——Cuapwick, in HERDMAN, 
Report Ceylon Pearl Oyster Fisheries, pt. 2, suppl. rep. 11, 1904, p. 153 (occurs at Ceylon); 
p. 158 (stations IX, XLVI, LIV, LVI, LXIII, LXIX; characters; specimen from Station XLI 
is Comissia chadwicki; other specimens are C. timorensis)—HaMann, Bronns Klassen u. 
Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —ReicuenspercErR, Zool. 
Anzeiger, vol. 33, No. 11, August 18, 1908, pp. 363-367 (glandular structures).—A. H. Cuark, 
Memoirs Australian Mus., vol. 4, pt. 15, 1911, pp. 714, 716, 717, 719, 720 (identity of previous 
records); Proc. U. S. Nat. Mus., vol. 43, 1912, p. 385 (Batjan); Crinoids of the Indian Ocean, 
1912, pp. 31, 36-41 (identity of previous records)——Harriaus, Mem. Mus. Comp. Zodl., 
vol. 27, No. 4, 1912, pp. 281, 414 (listed); pp. 475, 476 (Yeddo; Kingsmill Is.; notes) —A. H. 
Crark, Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 77 (identity of records based on speci- 
mens in the British Museum).—Guistin, Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 
1919, pp. 15, 17 (discussion) —H. L. Ciarx, The Echinoderm Fauna of Torres Strait, 1921, 
p. 5 (identity). 

Actinometra, sp. P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 40, footnote 3 
(specimens from Banda and from the Admiralty Is.) —PrRRIER, Mémoire sur l’organisation et 
le développement de la Comatule de la Méditerranée, 1886, p. 58, footnote (correction of 
Teuscher). 

Actinometra, sp. nov. P. H. Carpenter, Popular Sci. Rev., vol. 4, No. 15, 1880, pl. 6, fig. 1 
(piece of a grooved arm seen from above; Philippines) ; fig. 2 (piece of an ungrooved arm of 
the same specimen); figures apparently redrawn from 1879, pl. 2, figs. 3, 5. 

Aetinometra parvicirra P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, p. 204 (typo- 
graphical error). 
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Comatula simplex (Troschel, MS.) P. H. Carpenter, Notes from the Leyden Mus., vol. 3, 1881, 
p. 205 (Australia) —A. H. Cuarx, Proc. U. 8. Nat. Mus., vol. 33, 1907, p. 155 (anticipates 
Actinometra simplex P. H. Carpenter, 1888); Bull. du mus. d’hist. nat., Paris, 1911, No. 4, p. 246 
(identity). 

Antedon mertensi BELu, Proc. Zool. Soe. London, 1882, p. 533 (listed). 

Actinometra cuming? Brtu, Report Zool. Coll. H. M.S. Alert, 1884, p. 155 (specific formula); p. 167 
(Port Molle); Sei. Trans. Roy. Dublin Soc., ser. 2, vol. 3, 1887, p. 645 (Ceylon).—P. H. Car- 
PENTER, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 301 (Port Molle)—Tuursron, 
Madras Gov’t Mus. Bull. No. 2, 1894, p. 117 (Tuticorin) —Cuapwick, in Herdman, Report 
Ceylon Pearl Oyster Fisheries, vol. 2, suppl. rep. 11, 1904, p. 153 (Ceylon; after Bell) —A. H. 
Crark, Smiths. Miscell. Coll., vol. 61, No. 15, 1918, p. 75 (identity of Bell’s and Chadwick’s 
Ceylon records; B. M., MS. is Comanthus parvicirra). 

Actinometra cumingii Bruty, Report Zool. Coll. H. M. 8S. Alert, 1884, p. 167 (Port Molle); Proce. 
Zool. Soc. London, 1888, p. 3887 (Bay of Bengal); 1894, p. 402 (Malacca [but not Queensland]).— 
A. H. Cuarx, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 714 (of Bell, 1884=Comanthus 
parvicirra); p. 716 (credited to Australia by P. H. Carpenter; =Comanthus parvicirra); p. 799 
(of Bell, 1884, Port Molle=Comatula rotalaria); Crinoids of the Indian Ocean, 1912, pp. 31, 
284 (of Bell, 1884 and 1887=Comanthus parvicirra); Smiths. Miscell. Coll., vol. 61, No. 15, 
1913, p. 75 (identity of Bell’s record, 1884). 

Actinometra mutabilis (Liitken, MS.) von Grarr, Challenger Reports, Zoology, vol. 10, pt. 27, 
1884, pp. 13, 14, 20, 31, 43 (23° 20’ N., 118° 30’ E., 17 fathoms; 23° 20’ N., 118° 38’ E., 17 
fathoms; Tonga; myzostomes).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 
60, 1888, p.338 (in synonymy); p.341 (Moreton Bay, Fiji; Nicobar Is.) —Braun, Centralbl.f. 
Bakteriol. u. Parasitenkunde, vol. 3, 1888, p. 185 (myzostomes; from von Graff).—HarrLaus, 
Nova Acta Acad. German., vol. 58, No. 1, p. 98, 1891 (MS. name of Liitken found on specimens 
from Moreton Bay). 

Actinometra trachigaster Perrier, Nouv. archives du mus. d’hist. nat., Paris, ser. 2, vol. 9, 1886, 
p. 116, footnote. 

Actinometra annotea Brtu, Sci. Trans. Roy. Dublin Soc., ser. 2, vol. 3, 1887, p. 645 (in synonymy; 
error for armata). 

Actinometra simplex P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 312 
(description; Admiralty Is., 16-25 fathoms); pl. 59, fig. 1—Hamann, Bronns Klassen u. 
Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed). 

Actinometra elongata P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 311 
(description; Banda); pl. 17, figs 2-4-—Hamann, Bronns Klassen u. Ordnungen des Tier- 
Reichs, vol. 2, Abt. 3, 1907, p. 1585 (listed) —A. H. Cuarx, Proc. U. 8S. Nat. Mus., vol. 34, 
1908, p. 440 (name found to be preoccupied and changed to Comatula helianthus); Crinoids of 
the Indian Ocean, 1912, p. 35 (synonym of parvicirra); Smiths. Miscell. Col., vol. 61, No. 15, 
1913, p. 75 (same).—GisLin, Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 17 
(combs on distal pinnules; Banda; should go in Comaster); Nova Acta reg. Soc. sci. Upsaliensis, 
ser. 4, vol. 5, No. 6, 1922, p. 53 (Comaster type of comb). 

Actinometra quadrata P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 331 
(description; Tongatabu reefs); pl. 62, fig. 1—Muncxert, Archiv f. Naturgesch., Jahrg. 71, 
1905, vol. 1, Heft 1, p. 226 (regeneration) —Hamann, Bronns Klassen u. Ordnungen des Tier- 
Reichs, vol. 2, Abt. 3, 1907, p. 1586 (listed) —A. H. Cuarx, Crinoids of the Indian Ocean, 1912, 
p. 386 (synonym of parvicirra); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 78 (same).— 
GisLiN, Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 18 (combs as far as the 
twentieth brachial; should go in Comaster); Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, 
No. 6, 1922, p. 58 (Comaster type of comb). 

Actinometra variabilis Bevu, Proc. Zool. Soc. London, 1894, pp. 394, 396 (Bassett-Smith Bank, 9 
fathoms). 

Actinometra elongata var. Prurrer, Abhandl. d. Senck. naturf. Gesellsch., vol. 25, 1900, p. 85 
(Ternate). 

Actinometra parvicurva Sprincer, Mem. Mus. Comp. Zodl., vol. 25, No. 1, 1901, p. 88 (both sides 
of the Pacific; range). 
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Comatula orientalis A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 33, 1907, p. 155 (new name for 
Actinometra simpler P. H. Carpenter, 1888, not of P. H. Carpenter, 1881). 

Comaster orientalis A. H. Cuark, Proc. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster parvicirra A. H. Cuark, Proce. U. 8S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Comaster rotalaria A. H. Cuark, Proce. U. S. Nat. Mus., vol. 33, 1908, p. 686 (listed). 

Phanogenia orientalis A. H. Cuark, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia parvicirra A. H. Cuark, Proc. U. 8S. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Phanogenia rotalaria A. H. CuarK, Proc. U. 8. Nat. Mus., vol. 35, 1908, p. 124 (listed). 

Comanthus rotalaria A. H. CuarKx, Smiths. Miscell. Coll., vol. 52, pt. 2, 1908, p. 205 (Albatross 
stations 5142, 5147, 5159, 5163, 5205; Pangasinan I.; Tataan Is.; Philippine Is., with no further 
data; discussion; parvicirra same as rotalaria as described by P. H. Carpenter); Proce. U.S. Nat. 
Mus., vol. 36, 1909, p. 397 (Albatross stations 5218, 5248, 5253, 5254); Zool. Anzeiger, vol. 34, 
No. 11-12, 1909, p. 365 (Timor; no locality); p. 366 (listed); Proc. U. S. Nat. Mus., vol. 36, 
1909, p. 507, footnote (identity of ‘‘Peru’”’ as a locality for this species); Vidensk. Medd. fra 
den naturhist. Forening i Kgbenhavyn, 1909, p. 127 (identity of ‘‘Peru’’); p. 193 (collected at 
Singapore by Svend Gad); Proc. U. 8. Nat. Mus., vol. 48, 1912, p. 385 (identity). 

Comanthus (Comanthus) rotalaria A. H. Cuark, Proc. U.S. Nat. Mus., vol. 37, 1909, p. 30 (compared 
with C. [C.] samoana); Vidensk. Medd. fra den naturhist. Forening i K#benhayn, 1909, p. 144 
(includes parvicirra, timorensis, wahlbergii, brevicirra, trachygaster, intricata [part], mertensi, 
armata, polymorpha, simplex, meyeri, mutabilis, annotea, elongata, quadrata, gultata, orientalis, 
and helianthus; Tonga Is.; Fiji; Nicobar Is.; China Sea; off the Goto Is.; near the Pescadores 
Is.; Singapore; ?Australia; descriptions of specimens). 

Comanthus (Comanthus) parvicirra A. H. CuarK, Proc. U. 8. Nat. Mus., vol. 39, 1911, p. 536 (Alba- 
tross stations 5413, 5414; Comatula rotalaria Lamarck is the same as Actinometra jukesii P. H. 
Carpenter and Actinometra paucicirra Bell; Actinometra rotalaria of P. H. Carpenter, 1888, is 
the same as Alecto parvicirra J. Miiller). 

Comanthus parvicirra A. H. Cuark, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 8 (southeast coast of 
Africa); p. 17 (characters separating this from wahlbergii); p. 19 (specimen from Cape St. 
André, Madagascar, 30 m., may possibly be this species); p. 20 (specimens from Mauritius in 
the British Museum may possibly be this species); Notes from the Leyden Mus., vol. 33, 1911, 
p. 176 (includes timorensis); p. 181 (revised synonymy; Indian Ocean; Ceram; Timor; Solor 
Is.; descriptions of specimens); p. 192 (Atjeh); Ann. and Mag. Nat. Hist., ser. 8, vol. 7, 1911, 
p. 645 (10-armed specimen figured by Chadwick is a species of Comissia) ; Bull. du mus. d’hist. 
nat., Paris, 1911, No. 4, p. 244 (=Alecto parvicirra J. Muller); p. 246 (=Comatula simplex 
Dujardin and Hupé); p. 249 (New Caledonia; Australian seas: Cape Baudin; Australia; 
Vavao; Cape St. André, Madagascar, about 30 m.; descriptions of the specimens); Die Fauna 
Siidwest-Australiens, vol. 3, Lief. 13, 1911, p. 439 (East Indian species occurring south to 
Fremantle and Moreton Bay); p. 443 (range on the east coast); p. 444 (range on the west 
coast); p. 446 (summary of west Australian records); Memoirs Australian Mus., vol. 4, pt. 15, 
1911, p. 708 (anatomy studied in part); p. 717 (known to P. H. Carpenter from Australia) ; 
p. 721 (occurs south to Port Molle); p. 723 (northwest Australia; Baudin I.; Fremantle); 
p- 733 (in key); Records of the Australian Mus., vol. 9, No. 1, 1912, p. 82 (compared with 
C. samoana); Smiths. Miscell. Coll., vol. 60, No. 10, 1912, p. 10 (Peru; description of speci- 
mens previously recorded by P. H. Carpenter and by Hartlaub; possible identity of Peru; 
Moreton Bay; Sulu [Jolo] Archipelago; Lombok Strait; Tonga and Fiji; Ternate; Pitilu, 
Admiralty Is.; Ekalin, St. Matthias I.; descriptions of specimens); Proc. U. S. Nat. Mus., 
vol. 43, 1912, p. 385 (identity of specimen from Batjan recorded by Carpenter; identity of 
Comanthus rotalaria A. H. Clark, 1909); p. 392 (Amoy; Ovalao, Fiji; Amboina; Friedrich- 
Wilhelms-Haven, New Guinea; Atapupu, Timor; Batjan); Crinoids of the Indian Ocean, 
1912, pp. 30, 31, 35, 37, 38, 39, 40 (identity of previous records); p. 97 (synonymy; new local- 
ities; summary of previous records; discussion); Proce. Biol. Soc. Washington, vol. 26, 1913, 
p. 178 (range in east Asia); Smiths. Miscell. Coll., vol. 61, No. 15, 1913, p. 18 (published refer- 
ences to specimens in the British Museum; localities represented by these; characters); p. 75 
(identity of Actinometra cumingii Bell, 1884, 1887, 1888, Chadwick, 1904, and B. M., MS.; 
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Actinometra elongata P. H. Carpenter, 1888, is this species)—REICHENSPERGER, Abhandl., 
Senck. naturf. Gesellsch., vol. 35, Heft 1, 1913, p. 82 (Aru Is.); p. 83 (Amboina; Ceylon); 
p. 88 (details of localities and characters of the specimens).—A. H. Crarx, Records of the 
Western Australian Mus., vol. 1, pt. 3, 1914, p. 115 (an East Indian species) —H. L. Cuarx, 
Records of the Western Australian Mus,, vol. 1, pt. 3, 1914, p. 1384 (coast of Western Australia) — 
A. H. Cuark, Internat. Revue d. gesamt. Hydrobiol. u. Hydrogr., 1915, p. 223 and following 
(detailed account of the distribution in Australia)—Hartmeryer, Mitt. zool. Mus. Berlin, 
vol. 8, Heft 2, 1916, p. 284 (Amboina, No. 5284; New Guinea, No. 5944; ?locality, Nos. 5418, 
5332).—A. H. Cuarx, Unstalked Crinoids of the Siboga Exped., 1918, p. 50 (in key; range); 
pp. 271-276 (listed); Smiths. Miscell. Coll., vol. 72, No. 7, 1921, p. 24 (swimming).—H. L. 
Cuarx, The Echinoderm Fauna of Torres Strait, 1921, p. 6 (history); p. 8 (secured by the 
Carnegie Exped., 1913); p. 19 (range; color; comparison with luteofusca; Reichensperger’s 
record from the Aru Is. probably annulata); p. 192 and following (range); pl. 1, figs. 5, 7 
(colored); Journ. Linn. Soe. (Zool.), vol. 35, 1923, p. 231 (Abrolhos Is.); p. 234 (Wooded Isle; 
characters).—GisLiNn, Zool. Bidrag frin Uppsala, vol. 9, 1924, p. 11 (posterior arms do not 
end in an axillary with 2 equal pinnules as stated by P. H. Carpenter and A. H. Clark); p. 44 
(lack of reversion); p. 88 (synarthries). 

Comanthus (Validia) parvicirra A. H. Cuark, Proe. U.S. Nat. Mus., vol. 40, 1911, p. 18 (synonymy); 
p. 19 (some specimens from the Seychelles, 34 fathoms, possibly this species; others from the 
Red Sea collected by Hartmeyer may be this species [=Comissia hartmeyert]); vol. 43, 1912, 
p. 385 (specimens from the Seychelles are Comissia ignota; those from the Red Sea are Comissia 
hartmeyert) . 

Comanthus, sp. A. H. Cuarx, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 19 (Cape St. André, Mada- 
gascar, about 30 m.; description of a specimen; possibly C. parvicirra); p. 20 (Mauritius; close 
to, if not, C. parvicirra) ; Crinoids of the Indian Ocean, 1912, p. 99 (same). 

Comanthus (Vania) parvicirra A. H. Chark, Memoirs Australian Mus., vol. 4, pt. 15, 1911, p. 758 
(annotated synonymy; characters; Port Molle; summary of additional Australian records; 
distribution; discussion of synonyms and of previous confusion with annulata); Records of the 
Western Australian Mus., vol. 1,pt. 8, 1914, p. 114 (collected by the Endeavour in Western 
Australia); p. 121 (between Fremantle and Geraldton; characters of the specimens); Journ. 
Washington Acad. Sci., vol. 5, No. 6, 1915, p. 214 (Malayan species; range and its significance) ; 
Unstalked Crinoids of the Siboga Exped., 1918, p. 54 (synonymy; notes; stations 40, 43, 58, 
60, 78, 79b, 81, 96, 99, 181, 183, 144, 162, 172, 234, 240, 273, 282, 294, 308, 310, 315; Mau- 
meri).—Gistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 50 (Bock’s 
stations 40, 49, 63; notes); p. 53 (pinnule combs); figs. 41—45, p. 70. 

Comanthus parvicirrum H. L. Cuarx, Carnegie Institution of Washington Publication 212, 1915, p. 
103 (Mer); Spolia Zeylanica, vol. 10, pt. 37, 1915, p. 84 (Ceylon; 1 small specimen with 21 
arms); p. 92 (occurs at Ceylon). 

Comaster typica GisLiN, Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 3 (listed); p. 
5 (Mjéberg’s station 5); p. 9 (detailed descriptions of the specimens); fig. 3, p. 13 (tip of a 
genital pinnule, with comb); pl. 1, fig. 3; Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, 
No. 6, 1922, pp. 50, 54 (synonym of Comanthus parvicirra a comasteripinna), . 

Comaster mullifida Gt1sLiN, Kungl. svenska Vetenskap. Handl., vol. 59, No. 4, 1919, p. 8 (listed) ; 
p. 5 (Mjéberg’s station 5); p. 14 (notes and remarks). 

Comanthus (Vania) parvicirra a comasteripinna GistGn, Nova Acta reg. Soc. sci. Upsaliensis, ser. 
4, vol. 5, No. 6, 1922, p. 4. 

Comanthus parvicirra a comasteripinna GisLin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, 
No. 6, 1922, p. 50 (Comaster multifida and C. typica Gislén, 1919, included as synonyms; Bock’s 
stations 40, 49, 63; notes); figs. 41-48, p. 70. 

Comanthus (Vania) parvicirra B comanthipinna Gistin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 
4, vol. 5, No. 6, 1922, p. 51 (Bock’s station 40; description and notes); figs. 44, 45, p. 70. 

Comanthus parvicirra y vanipinna GisLfin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 
6, 1922, p. 51 (Sagami Bay, Mortensen; specimen from Bock’s station 63 tentatively referred 
to this form); fig. 3, p. 13. 
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Vania parvicirra GisLtin, Nova Acta reg. Soc. sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 53 

(combs). 

Diagnostic features —The arms are less than 30, usually about 20, in number. 
They may be all rather short and stout, equal or subequal in length, or the anterior 
may be greatly elongated and distally excessively attenuated. The cirri are few in 
number and are irregularly distributed about the periphery of a thin subcircular or 
irregularly pentagonal centrodorsal, being not infrequently confined to the interradial 
angles. Mature cirri consisting of 11-14 (usually 12-13) segments are usually present, 
but in rare cases cirri may be wholly absent. 

Notes —The specimen from Cape St. André, Madagascar, has 23 arms, of which 
the several postradial series bear 4 (3+1), 5 (1+4), 5 (4+1), 2, and 7 (4+3). One 
of the IIIBr series, internally developed, is 2, all of the other division series being 
4 (3+4). The arms are undergoing adolescent autotomy. The cirri are XIII, 13-14, 
slightly more developed than usual and also more compressed laterally and recurved 
distally. The interradial perisome is strongly plated. 

Of the 2 specimens from the Seychelles, 1 is typical, with 20 arms and IV cirri; 
the other is small. 

The 2 specimens from Mauritius are small, with 13 and 14 arms. They are very 
close to, if not, this species. 

Of the 2 individuals from Gwada, Baluchistan, 1 has 25 arms 60 mm. long. The 
other is smaller, with 21 arms. 

The specimen from ?India has 20 arms 150 mm. long, though the calyx and arm 
bases are no larger than in individuals with half this arm length. 

The examples from Galle, Ceylon, show the following characters. 

The 20 arms are 75 mm. long. One of the IIBr series is absent, and there is a 
single I]]Br 4 (3 +4) series. 

The 22 arms are 75 mm. long. 

A medium-sized example has 20 arms. 

A small individual has 22 arms 70 mm. long. 

The 21 arms are 75 mm. long. Three IIIBr series are present, and 2 of the I[Br 
series are absent. 

The 20 arms are 60 mm. long. 

A small specimen has 18 arms. 

Chadwick confused this form both with Comanthus timorensis and with Comissia 
chadwicki. He wrote that the number of arms varies from 10 in a specimen from 
station XLI (=Comissia chadwicki) and 11 in one from station LVII (= parvicirra) 
to 48 in one from station IX (=timorensis). The specimens with 44 and 48 arms 
mentioned by him are timorensis. He noted that I1Br 2 series occur in most of the 
specimens. 

One of the specimens from Ceylon in the British Museum, which was originally 
recorded by Bell, has 20 arms. 

The specimen from Ceylon recorded by Dr. H. L. Clark has 21 arms. 

Of the 4 specimens recorded by Reichensperger from Ceylon, 3 have 20 arms and 
1 has 23 arms. Of the 20-armed specimens the arms reach 95 or 100 mm. in length. 
The cirri are XI-XIV, weak and slender, slightly broadened distally, rarely exceeding 
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5 mm. in length. The disk is more or less granulated, always finely, the granulation 
appearing dustlike. The 23-armed example has an arm length of 105 mm. There 
are 3 II] Br 4 (3+4) series. The cirri are VII. The color in all as preserved is dark 
brown. 

The specimen from off Contors Island has several II[Br series developed. 

The example from /nvestigator station 7 has 8 I1IBr 4 (3+4) series developed, 
and 2 IIBr series lacking. Two of the IIBr series are 2. 

The specimen taken at the surf line in the Andamans has 28 arms 110 mm. 
long. The 3 other specimens from the Andamans are small and medium sized. 

The 2 specimens from the Nicobar Islands, which bear Liitken’s manuscript 
name Actinometra mutabilis, both have 20 arms. One has all the division series beyond 
the IBr series 4 (3+4). The arms are 50 mm. long, and the cirri are IX, 12-13, 
5 mm. long. The other has 6 of the I] Br series 2 and four 4 (3+4). The arms are 
105 mm. long. There are no cirri, the centrodorsal being small and very thin, roughly 
circular, and separated from the radials by deep clefts which are bridged over at the 
angles of the calyx by the ends of the basal rays. 

Carpenter mentioned one of these specimens as a tridistichate individual which 
he found under the name of Actinometra mutabilis in the Copenhagen Museum, and 
said that he subsequently saw a similar one in Vienna. He remarked that the 
brachials are rather long in both cases, and said that without making a renewed 
examination of the specimens he would not like to speak positively as to their nature, 
“but they must certainly belong either to Actinometra quadrata or to Actinometra 
parveirra.” 

The specimens from Singapore are all medium sized or small. 

The specimen from Sumatra has 18 arms, one of the rays having no IIBr series. 
Of the 8 IJBr series, 7 are 4 (83+4) and 1 is 2. The centrodorsal is a very thin, 
irregularly rounded plate which is not quite sunken to the level of the radial pentagon. 

The example from Sebesi Strait has 21 arms. 

The specimen from the Danish expedition to the Kei Islands station 74 has 20 
arms; of the 9 IIBr series present, 8 are 4 (3+4) and 1 is 2; there is a single III Br 4 
(3+4) series externally developed. The specimen from station 104 has 23 arms, of 
which the longest are 110 mm. long. All the division series are 4 (83+4). There 
are III small weak cirri, and in addition some rudimentary. 

The specimen from Stboga station 315 has 15 arms 30 mm. long. Three of the 
IIBr series are 2 and 2 are 4 (3 +4). 

Of the specimens from Siboga station 40, one has 21 arms 70 mm. long. Nine of 
the IIBr series are 2, and only one is 4 (3+4). There is a single IIIBr series, devel- 
oped internally. The other, which is similar, also has 21 arms. All 10 of the I1Br 
series are 2. The single IIIBr series is 4 (3+ 4). 

The specimen from Siboga station 43 is small, with 17 arms and V cirri. 

The example from Siboga station 310 is small, with 13 arms, and is undergoing 
adolescent autotomy. There is a single I]Br 2 series bearing 2 IIIBr 4 (3 +4) series. 

One of the specimens from Maumeri has 21 arms 80 mm. long. Three of the 
IIBr series are 2, all the other division series being 4 (3 +4). The single IIIBr series 
is externally developed. The cirri are XIV and are slightly larger than usual. The 
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other is smaller, with 20 arms. There are present 9 I1Br series, of which 4 are 2 and 
5 are 4 (3+4). The single III Br series, which is 2, is internally developed on a ray 
with 2 I[Br 2 series. 

One of the specimens from Solor is small, with 20 arms and the cirri X. The 
other is medium sized, with 24 arms and the cirri X. In both the cirri are compara- 
tively well developed and show an approach to the type found in Comanthus samoana. 

Carpenter said of these specimens that they are of the same type as the originals 
of Miiller’s Alecto timorensis. They both agree in the relatively small size of P. and 
in having the terminal comb on the lowest pinnules longer than in the Timor specimens 
(timorensis), though the number of pinnules bearing it is small, not more than 5 or 
6 on each arm. The overlap of the brachials also is less marked. Carpenter added 
that, while resembling one another in their differences from the types of timorensis, 
the 2 specimens from Solor are nevertheless very unlike. The smaller one has stiff 
pinnules which are not well clothed with perisome, while in the other, which is but 
little larger,the pimnules of the lower and middle parts of the arm are stout and 
fleshy, very much as in one of the Ubay varieties of the Philippine series. The mouth, 
too, does not occupy its usual interradial position, and the anus is not quite in the 
center of the disk. The arms of both individuals, though all grooved, are dimorphic, 
the posterior ones being shorter and tapering more rapidly than the anterior. 

The specimen from Siboga station 58 is small, with 14 arms. 

The 13 specimens from Siboga station 60 are all medium sized, with the cirri 
irregular in occurrence and, though present in all, slender and weak. They present 
the following characters: 

The 22 arms are 80 mm. long. All of the II Br series are present, and there are 
2 IIIBr series on a single I] Br series. The cirri are I, 11, 6 mm. long. 

There are 21 arms, and V rudimentary cirri on a single semicircumference of 
the centrodorsal. 

There are 20 arms. The cirri are X, 6 mm. long. 

There are 19 arms; 2 of the IIBr series are absent, and a single II] Br series is 
present. There are V cirri. 

There are 19 arms, one of the I/Br series being absent, and a single cirrus. 

There are 17 arms and VI cirri 5 mm. long. 

There are 17 arms and IV cirri. 

There are 17 arms and [IV cirri. 

There are 19 arms, one of the IIBr series being absent, and IX cirri. 

There are 16 arms, one postradial series having 2 II Br series. The cirri are V. 

There are 15 arms and IX cirri. 

There are 15 arms and VII cirri. 

There are 14 arms, 2 of the postradial series having 2 II]Br series each, and 
IV cirri. 

The specimen from Siboga station 303 has 17 arms 95 mm. long. Of the 7 I1Br 
series, 5 are 4 (+4) and 2 are 2. There are IV cirri, all broken. 

Of the 3 small specimens from Siboga station 294, 1 has 12 and 2 have 11 arms. 

The 2 specimens from Atapupu, Timor, both have about 20 arms. One has 4 of 
the I1Br series still attached, 3 of which are 2, while the other is 4 (3+4). The other 
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has 5 IIBr series in place, 2 of them being 2 and the other 3 being 4 (8+4). One of 
the specimens has | and the other no cirri. 

Carpenter said that the specimen from Kupang, Timor, which he examined in 
the Berlin Museum has 20 arms and is peculiar for the small size of P., which is less 
than half the length of P;. 

Of the 6 specimens from Siboga station 282, 5 are small. The other has 22 arms 
which are thus distributed: 1+2,4+1,4+4,1+8,2. All of the division series are 
4 (3+4). The cirri are very short, but are slightly more robust than usual, tending 
toward the type characteristic of C. samoana. 

The 3 specimens from Siboga station 144 are all young. One has 12 arms 70 mm. 
long, both of the IIBr series being 4 (3 +4); there are IV small cirri. The 2 others 
have 10 arms; one is the same size as the preceding, and the other is small. 

One of the Challenger specimens from Banda was described as a new species by 
Carpenter under the name of Actinometra elongata. As given by him the characters 
are as follows: 

The centrodorsal is a small thin disk. 

The cirri are about X, 12-14; a few of the segments are longer than broad. 

The radials are visible. The IBr, are partly united laterally, but the remainder 
of the division series are well separated. The IIBr series are 2. 

There are 18 arms, of which the anterior reach 110 mm. in length, tapering very 
slowly and consisting of 120 quadrate brachials, of which the middle and later ones 
are very long, while the posterior reach only 45 mm. in length and taper rapidly, and 
consist of about 55 shorter, but still quadrate, brachials. 

Syzygies occur between brachials 3+4, again from between brachials 7+8 to 
between 11+12, and distally at intervals of about 4 muscular articulations. 

The pinnules diminish from P,, which reaches 8 mm. in length, to those of the 
fifth and sixth brachials, and then increase again, becoming very long and slender 
at the ends of the arms. The first 6 or 8 have a slight terminal comb which occurs 
at intervals to far out on the arm. The later pinnules of the posterior arms have 
“ovoid bodies’”’ on their dorsal edge. 

The mouth is nearly radial, and the diskisnaked. The color in alcohol is greenish 
eray. 

Carpenter’s figure is not wholly in accord with his description. It shows an 
undeveloped specimen of parvicirra with 19 arms. Of the 8 IIBr series present, 6 are 
2 and 2 are 4 (3+4). The single IJIBr series, which is not mentioned by Carpenter, 
is4(3+4). The single arm drawn is of the attenuate type, which is of rather frequent 
occurrence in this species in the East Indian region. 

Another Challenger specimen from Banda in the British Museum identified by 
Carpenter as parvicirra has 18 arms and IV cirri. 

The Siboga specimen from the reef at Banda is small, with 11 arms. Of the 2 
dredged by the Siboga at Banda in 9-36 meters, 1 has 14 arms about 40 mm. long, and 
the other, which is undergoing adolescent autotomy, has 12 arms about 40 mm. long. 

The specimens from off Neira, Banda, show the following features: 

There are 26 arms, the longest 130 mm. and the shortest 65 mm. long. The 
10 I1Br series and the 6 IIIBr series are all 4 (3+4). Of the latter, 4 are developed 
on a single ray, and there is a single one, external, on an adjacent ray. 
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There are 24 arms, the longest 164 mm. and the shortest 65 mm. long. The 
10 IIBr series are all 4 (3+4). The 4 IIIBr series, which are all internally developed, 
are also 4 (3+4). There are II small weak cirri and some very small rudiments. 

A very slender specimen has 29 arms from 50 to 80 mm. in length. The 10 
IIBr series are all 4 (3 +4) and the 9 IIIBr series are also all 4 (3 +4). Of the latter, 
4 are on asingle ray; 2, both internally developed, are on another; a single 1, internally 
developed, is on each of 2 rays; and the last ray bears 1 externally developed. 

A specimen with 20 arms has the arms excessively elongated and attenuated. 
Of the 10 IIBr series, 8 are 4 (3+4), and 2, both on a single ray, are 2. The cirri are 
V, 10-11, small and weak. 

A specimen similar to the preceding has 30 arms. 

A small regenerating individual has 20 arms with 6 of the IIBr series 2 and 4 of 
them 4 (3+4). 

The last specimen resembles the others. 

The specimen from off Neira in about 100-200 meters has 13 arms. 

Of the specimens of parvicirra recorded by Hartlaub from Amboina, all, or very 
nearly all, appear to be in reality timorensis. At the Berlin Museum I examined one 
which might be considered parvicirra, though it is probably timorensis. It has 28 
arms about 100 mm. long. Six of the I1Br series are 2 and 4 are 4 (3 +4). Of the 
IIIBr series, 5 are 2 and 3 are 4 (3+4). Only 3 small rudimentary cirri remain. 

The specimen from Amboina collected by Professor Strubell and recorded by 
Reichensperger has 20 arms, mostly arising through adolescent autotomy, and the 
very weak cirri XV, 12-13. 

The specimen from the southern coast of Ceram is small, with 19 arms and no 
functional cirri. Carpenter described it as small and immature, and noted that Pp 
and P, are relatively rather large, the latter being considerably longer than its suc- 
cessor on the third (that is, fourth) brachial. He said, further, that the overlap of the 
brachials is but slightly marked. 

The specimen from Siboga station 172 has 10 arms 16 mm. long. 

The example from Siboga station 234 has 19 arms 55mm. long. There are 9 I[Br 
4 (3+4) series. 

The Challenger specimen from Ternate has 20 arms 80 mm. long. Of the 10 I[Br 
series, 8 are 4 (3+4) and 2 are 2. 

The specimen from the Danish expedition to the Kei Islands station 15 is small, 
with 18 arms, and is undergoing adolescent autotomy. Of the 8 IIBr series present, 
5 are 2 and 3 are 4 (3+4). One of the specimens from station 20 has 20 arms 75 mm. 
long. Of the 10 IIBr series, 8 are 4 (3+4) and 2 are 2. The cirri are I, 9-10, 5 mm. 
long. Another large specimen has about 20 arms. Of the IIBr series, 2 are 2, the 
others being 4 (3 +4). The centrodorsal is much reduced and is without cirri, but there 
are 2 obsolete cirrus sockets in each interradial angle. A third specimen has 19 arms 
65 mm. long. Of the 9 IIBr series, 5 are 4 (3+4) and 4 are 2. The cirri are VIII, 
10, 4.5 mm. long. A specimen with 16 arms has one of the rays curiously abnormal 
(see beyond). The last example has 14 arms; there are 4 I1Br 4 (8 +4) series, 1 to 
each of 4 rays. The cirri are LX, in 4 interradial pairs, the fifth interradial angle 
having a single one. 


97298—31 42 





642 BULLETIN 82, UNITED STATES NATIONAL MUSEUM 


The specimen from Siboga station 273 is small, with 10 arms. The large perisomic 
interradials of the young persist just above the radials in the interradial angles. 

The specimen from Siboga station 162 is medium sized, with 14 arms. 

In Bennett’s specimen from the East Indies, according to Carpenter, the overlap 
of the brachials is nearly as marked as in the types of timorensis, but the spines on the 
outer cirrus segments are less developed, and fewer of the lower pinnules have a 
terminalcomb. Carpenter said that this individual is remarkable for having dimorphic 
arms which are all grooved. The posterior arms taper much more rapidly than the 
anterior ones and are composed of fewer segments, but their ambulacra are nearly as 
well developed. 

The specimen from between Fremantle and Geraldton is typical, with 22 arms 
70 mm. long. Of the 10 IIBr series, 7 are 4 (3+4) and 3 are 2. There are 2 II/Br 
series, one 2, developed internally, and one 4 (3 +4), developed externally. The cirri 
are VIII, 14, 7 mm. long. 

The 7 specimens from the Abrolhos as described by Dr. H. L. Clark have from 
12 to 23 arms which are from 35 or 40 mm. to more than 100 mm. in length. The 
cirri are few and weak and have the characteristic form and proportions. The color 
as preserved is yellow brown. 

The example from Cape Baudin has 13 arms. Of the IIBr series, 3 are 4 (3 +4) 
and 7 are 2. The elements of the division series and the proximal brachials have the 
distal edges thickened and very prominent, though smooth, quite as in certain species 
of Cosmiometra. Some of the axillaries and the second segments following the axil- 
laries have indistinct and blunt median keels, such as occur in some species of Cosmio- 
metra. There are no cirri, the centrodorsal being small, flattened, and only slightly 
raised above the dorsal surface of the radial pentagon. The interradial perisome is 
filled with a large number of small calcareous plates. 

In the specimen from Mjéberg’s station 5 identified by Gislén as Comaster 
typica the centrodorsal does not cover the radials. 

The cirri are rudimentary, VII, from 0.5 to 1.5 mm. long, indistinctly segmented, 
not reaching beyond the IBr,. 

Eight of the II]Br series are 2, and 2 are 4 (8+4). The arm divisions are 
1225 Wor 2562) orkid; -2i-2t We 

The 30 arms are from 45 to70 mm. in length. There are no swollen genital pinnules. 
The anal tube is subcentral and not inflated. The color in alcohol is yellowish red. 

In the description of this small specimen as published, only one of the IJIBr 
series is given as 4 (3+4), and the number of arms is said to be 28. I am indebted 
to Doctor Gislén for making the necessary corrections. 

It is quite possible that this is in reality an example of Comanthus timorensis. 

In 1 of the 2 specimens from Mjéberg’s station 5 identified by Gislén as Comaster 
multifida the centrodorsal is 3 mm. in diameter, slightly concave in the center and 
with a swollen margin. 

The cirri are VII, 12-13, 5 mm. long. The first segment is three times as broad 
as long, the second and third are longer, and the fourth and following are about as 
long as broad. From the sixth onward the segments are provided with obtuse dorsal 
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spines which are not very stout. These are developed on the distal portion of the 
segments. The opposing spine is not larger than the preceding spines. The terminal 
claw is a little longer than the penultimate segment and is curved. 

The radials are visible as a narrow ring about the centrodorsal. 

There are 32 arms, of which the anterior are 90 mm. long and the posterior 
50 mm. 

The genital pinnules are slightly swollen. The tips of the pinnules are yellowish. 

In the other specimen from Mjéberg’s station 5 the centrodorsal is a little thicker, 
flat, without a swollen margin. 

The cirri are XII, 14, 6 mm. long, arranged in groups in the interradial angles. 
The segments are without distinct dorsal spines. 

The radials are concealed. The IIBr series are 4 (3+4). Of the 11 II[Br 
series present, 7 are 4 (3+4) and 4 are 2. Both of the IVBr series present are 4 
(3 +4). 

The arms are 33 in number, the anterior 105 mm. and the posterior 60 mm. in 
length. The brachials have more strongly produced distal ends than is the case in 
the preceding specimen. 

There are about 10 teeth in the combs of the proximal pinnules. The swollen 
genital pinnules begin at P;, but are not very marked. 

The dorsal side of the arms is yellow in alcohol. 

Dr. H. L. Clark wrote that this species is the most perplexing comatulid found 
at Mer, for, while typical specimens are easily recognized, the intergradations with 
timorensis (annulata) are very puzzling. Moreover, the individuals which seem to be 
undoubtedly parvicirra differ so among themselves that it is hard to believe they 
represent a single species. 

He figured in colors the arms of 2 specimens, and remarked that the figure of an 
arm of a red and white form seems very different from the arm of a grayish form. 
Not only in the color but also in the shape of the arm the differences are very great. 
But as preserved the specimens look less unlike each other, and a careful comparison 
fails to show any good reason why they should not both be called parvicirra. 

He said it will be observed that the grayish individuals have the brachials yellow 
brown, with the articulations and the pinnules purplish brown, but the general effect 
both in life and in alcohol is gray.. One of the most strikingly colored individuals 
seen was greenish yellow and rich red purple, while another has the basal half of the 
arms red and white, with the distal half bright greenish yellow. 

He concluded that it is evident little reliance can be placed on color to help in 
distinguishing parvicirra, yet it is certain that very dark colored specimens were not 
noted at Mer, and, except for the grayish specimens, bright colors were the rule. 

The shade of red in the red and white individuals is elusive, for while in bright 
sunlight it seems to be almost rose red, with less illumination it is more a dull blood 
red, and in shade it becomes almost a light liver brown. It is quite fugitive in 
alcohol, the specimen becoming more or less light brown. 

Doctor Clark said that, aside from the matter of color, parvicirra is distinguish- 
able from annulata by its lighter and more fragile structure, the presence of some 
citri, and the relatively small number of arms. 
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Some of the specimens from Mer in the collection of the Museum of Comparative 
Zodlogy show the following characters: 

The arms are 21 in number, 105 mm. long. Three of the IJBr series are 2. 

There are 21 arms about 100 mm. long. Two of the IJBr series are 2, the 
remaining division series being 4 (3 +4). 

There are 21 arms about 80 mm. long. Seven of the II Br series are 2. 

There are 22 arms 90 mm. long. All of the IIBr series are 4 (3+ 4) and both 
of the IIIBr series are 2. 

There are 20 arms. One of the IIBr series is 2, the others being 4 (3 +4). 

The specimen from Warrior Reef has 20 arms. 

Of the 2 specimens in the British Museum from Challenger station 186, one has 
30 arms and the other is small, with 16 arms. 

The larger specimen collected by the Alert at Port Molle has 15 arms. There 
are 5 IIBr 4 (8+4) series. The cirri are [X, 11-12. The interradial plating is just 
beginning to develop. This is the specimen which was recorded by Bell under the 
name of Actinometra cumingir. 

The 2 specimens from Port Molle in the Australian Museum have 15 and 17 arms. 

Hartlaub wrote that of the 2 specimens from Moreton Bay which he found in 
the Hamburg Museum bearing Liitken’s manuscript name Actinometra mutabilis, one 
has 6 of the I1Br series 2, while in the other all of the I]Br series are 2. Both have 
19 arms and a very small centrodorsal. 

I examined 3 specimens from Moreton Bay in the Hamburg Museum. Two of 
them have 19 arms and the third 27. All of the postradial series but 2 are regenerat- 
ing at the synarthry between the elements of the IIBr series. One of the unregener- 
ated postradial series (the right posterior) has the IBr series 6 (5+6), this bearing 2 
IJBr 4 (3 +4) series. 

In the Paris Museum in 1910 I examined 3 small specimens which had been 
collected by MM. Péron and Lesueur in the Australian seas (‘‘Mers australes”’) 
in 1803. 

Carpenter examined these specimens, which he found bearing the manuscript 
name of Comatula simplex, and in 1879 considered them to be the types of Miiller’s 
Alecto parvicirra. 

But Miiller’s type was without locality, and the size he gives is greater than that 
of any of these specimens. 

Later (1881) Carpenter said that these may possibly be Miller’s types, the 
chief difficulty in the way of this identification being the fact that in none of them 
do the postradial series divide more than twice, the number of arms being less than 
20, while in parvicirra, according to Miiller, there are 27 arms. 

In 1888 Carpenter decided that he was mistaken in considering these as the 
types of parvicirra, and said that, although on 2 occasions he had searched carefully 
through the large comatulid collection in the Paris Museum, he had been unable to 
identify the types of Miiller’s species. 

He wrote (1879) that these specimens all have an excentric mouth and a terminal 
comb on the oral pinnules, and gave the arm length as 50 mm. 
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Of the 3 specimens from Friedrich-Wilhelms-Haven, New Guinea, 2 are of 
medium size, with about 20 arms, and 1 is rather larger, with about 27 arms. All 3 
have a few cirri remaining. 

The Challenger specimen from the Admiralty Islands in 29-46 meters was 
described by Carpenter as a new species under the name of Actinometra simplex. 
According to him, the characters are as follows: 

The centrodorsal is a thin disk bearing marginal cirri. 

The cirri are about XV, 14-17. A few of the cirrus segments are longer than 
broad. 

The radials and portions of the IBr, are concealed by the centrodorsal. The 
IBr, are partly united laterally. The IIBr series are 2. 

The 18 arms average 45 mm. in length. The anterior arms are composed of 100 
brachials, while the posterior arms consist of 45 brachials. Some of the posterior 
arms are grooveless. The brachials are short, subtriangular, and slightly overlap- 
ping, becoming more elongated at the ends of the anterior arms. 

Syzygies occur between brachials 3+4, again at about brachials 11+12, and 
distally at intervals of from 3 to 5 muscular articulations. 

P, is about 7 mm. long, and the following pinnules decrease in length to those 
on the fifth and sixth brachials, afterwards increasing again. The terminal pinnules 
of the anterior arms are very long and slender, those of the posterior arms being 
shorter and stouter. The first 4 pinnules on each side have a small terminal comb 
which is found at intervals until near the ends of the arms. 

The disk is 8 mm. in diameter and bears a few calcareous granules. ‘The mouth 
is interradial. 

The color in alcohol is dull green dorsally, deep brown ventrally. 

Carpenter said that this (simpler) is a curious little species which differs alto- 
gether from elongata in the shortness of the brachials and in the concealment of the 
radials. It has many resemblances to parvicirra, but is separated from that type 
by the smaller number of elements in the IIBr series. It presents, however, the same 
difference in the length of the anterior and posterior arms as occurs both in parvicirra 
and in elongata; but some of the posterior arms are ungrooved, which is not the case 
in elongata. 

The specimen from Pitilu has 25 arms, of which the longest are 120 mm. in length. 
Eight of the IIBr series are 2 and 2 are 4 (8+4). Four of the I1Br series are 4 
(3+4) and 1is2. Two of the IIIBr series are developed externally and 3 are devel- 
oped internally. 

The example from Ekalin has 31 arms. All of the I1Br series and 2 of the HIBr 
series are 2. The cirri are IV, 10-11, 6.5 mm. long. 

The specimen from New Caledonia has 28 arms. 

The specimen from the New Hebrides is typical. 

The specimen in the Hamburg Museum labeled ‘Tonga and Fiji’ is of medium 
size. 

The example from Vanua Mbalavu, Fiji, is typical, with 20 arms. Of the [Br 
series, 1 is 2 and 9 are 4 (3+4). 

Of the 3 specimens from Suva Reef, 1 has 21 arms. In another, only 1 of the 
IIBr series is 4 (3 +4), the others being 2. 
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Hartlaub recorded a specimen from Fiji in the Hamburg Museum having eight 
of the IIBr series 2 and two 4 (3+4), these last being on a IBr 6 (5+ 6) series. Evi- 
dently this is one of the specimens which I found labeled ‘‘ Moreton Bay.” Hartlaub 
gave only 2 from that locality, whereas I found 3. It is possible, of course, that he 
considered Moreton Bay as in Fiji, following Carpenter. 

Miller wrote (1849) that the specimen from Vavao, Tonga Islands, apparently 
belongs to parvicirra. The centrodorsal is very small in comparison with the width 
of the division series, since not only the radials but also the IBr, are appressed against 
the corresponding ossicles on either side. Likewise the first brachials are in contact 
exteriorly with their neighbors, the arms being thereby increased in width. 

The centrodorsal is flattened, and the slender marginal cirri are few in number. 

The radials are visible. The I]Br and IIIBr series are 4 (3+ 4). 

There are 35 arms. The brachials are smooth, with everted distal edges. 

The pinnules of the division series are long. P,; or one of the following pinnules 
is very small; then the Jength increases. 

The disk is smooth. The color in alcohol is yellow. 

Carpenter (1879) said that he found this specimen in the Paris Museum under 
the manuscript name of Comatula brevicirra Troschel, and that it differs from poly- 
morpha (timorensis + parvicirra) in many subordinate characters, and is not absolutely 
identical either with the type or with any one of the 4 varietal specimens which he 
had examined. He said that he could not but regard it as representing another of 
the slight and probably very numerous modifications of this type (polymorpha), 
of which he believed it most likely that Miiller’s original species (parvicirra) is also 
a varietal form. 

In 1881 Carpenter said that both in this specimen and in the small ones obtained 
by Péron and Lesueur (in the Australian Seas) the brachials overlap much more 
strongly than they do in Philippine examples, the distal edges of successive brachials 
being much more raised. 

I examined this specimen in 1910. The centrodorsal is very irregular in shape. 
The cirrus sockets are partially obliterated. There remain only small basal portions 
of 4 cirri. 

There are 35 arms. Three of the postradial series divide three times, thus bearing 
8 arms, and the other 2 are in process of regeneration. One of the latter, the anterior, 
has 2+3 arms, with the IIBr series 2 and the single IIIBr series 4 (3 +4); the other, 
the left posterior, has 2+ 4 arms, with the IIBr series 2, and the IIIBr series, both of 
which are on the same IIBr series, 4 (3+4). The division series are broad, and the 
arms are short and broad. The brachials have strongly produced distal ends. 

This specimen probably should be referred to timorensis rather than to parvicirra. 

The Challenger specimen from the Tongatabu Reefs was described by Carpenter 
as a new species under the name of Actinometra quadrata. He gives the characters 
of this new form as follows: 

The centrodorsal is a small thin disk bearing a single row of marginal cirri. 

The cirri are X, 11; the fourth and fifth segments are slightly the longest. 

The radials are largely visible. The IBr, are partly united laterally, but the 
division series are quite free. The IIBr series are 4 (3 +4). 
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The 16 arms are 110 mm. in length, and consist of about 120 tolerably smooth 
brachials. The lower brachials are triangular and relatively long, those following 
soon becoming distinctly quadrate, then more square, and finally elongated. 

Syzygies occur between brachials 3+4, 11+12, and 16+17, and distally at 
intervals of from 3 to 5 muscular articulations. 

Pp is about 8 mm. long, and P; is but little shorter. But the next pair are con- 
siderably shorter, and the size decreases to about the seventh brachial and then 
increases again, the terminal pinnules becoming very slender and reaching 12 mm. 
in length. Terminal combs occur on the pinnules of the first 9 brachials, and then 
uregularly as far as the twentieth. 

The mouth is interradial and the disk is naked. All the arms are grooved. 
The disk is 8 mm. in diameter. 

The color in alcohol is grayish green. 

Carpenter said that this is a very elegant little species, which may be distinguished 
from parvicirra by the characters of the brachials. The lower brachials lose their 
triangular shape very soon and become unequally quadrate. The two sides gradually 
become more equal until the outline is nearly square, and finally the brachials become 
almost cylindrical, with slightly oblique ends. The relative length of the lower 
brachials varies in some of the arms. 

Carpenter said that some specimens from the Nicobar Islands in the museums 
at Copenhagen and Vienna (see p. 638) should perhaps be referred to this species on 
account of the length of the brachials. 

Of the 2 specimens from the Tonga Islands in the Copenhagen Museum, 1 has 
34 arms with all the division series 4 (3+4) and VI cirri. The other, which bears 
Liitken’s manuscript name Actinometra mutabilis, has 22 arms; of the 10 I Br series, 
8 are 2 and 2 are 4 (3+4), and the 2 IIIB series are both 4 (3+4). There are no 
cirri. 

Carpenter’s record of this species from the Gilbert Islands (1888) was based 
upon 2 specimens which had been sent to him by the Museum of Comparative Zoélogy, 
and which were subsequently studied by Hartlaub. Both now seem to have dis- 
appeared. 

According to Hartlaub, 1 of these specimens had a somewhat angular centrodorsal 
with [X short thick cirri. Only 3 of the postradial series remain. There are no III] Br 
series. The I1Br series are partly 2 and partly 4 (3+4). Judging from the portion 
of the animal preserved, the number of the arms should have been 20. 

Hartlaub said that this specimen is intermediate between his typus A of parvi- 
cirra (=samoana) and his typus B (=parvicirra+timorensis). The triangular bra- 
chials in the proximal portion of the arm have moderately smooth edges; further 
out the brachials become more overlapping, but toward the arm tips more even again. 
The pinnule segments have the borders armed with fine spines, 

Hartlaub said that the other specimen from the Gilbert Islands also is inter- 
mediate between his typus A and typus B. In contrast to the preceding, it has a 
large discoidal centrodorsal, and the cirri are XXIII, about 15. There are 36 arms. 
Of the II Br series, 7. are 4 (3+4) and3 are2. ‘The II] Br series are all 4 (83+4). The 
union of the elements of the [Br series and of the first 2 elements of the I1Br and 
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IIIBr series is so very close as almost to be obliterated. The brachials are as in the 
preceding specimen. In both the color in alcohol is uniform dark brown. 

I have not seen these specimens. From Hartlaub’s description I suspect that 
the first may be a species of Comaster, and the second, or perhaps both, may repre- 
sent Comanthus samoana. I am leaving them here, however, in deference to the 
expressed opinion of both Carpenter and Hartlaub. 

The specimen from Ponapé, as described by Hartlaub, has 34 arms; of the 10 
IIBr series, 5 are 4 (8+4) and 5 are 2. 

This species is represented from Bock’s station 49 by detached arms from 100 
to 140 mm. in length which Gislén determined as Comanthus parvicirra a comastert- 
pinna. The proximal portion of these arms is 2.2 mm. broad. There are 16 bra- 
chials to each 10 mm., or 13 if the syzygial pairs are counted as units. Combs with 
8-10 teeth occur at least as far as the eighth or tenth pinnule. 

One of the specimens from Bock’s station 40 was assigned by Gislén to 
Comanthus parvicirra a comasteripinna. The centrodorsal is 3 mm. in diameter, 
and is raised only slightly above the dorsal surface of the radial pentagon. The cirri 
are arranged in a single incomplete row. 

The cirri are IX, 13-15, from 4 to 7 mm. long. The first segment is short, the 
second and third are about as long as broad, and the sixth is the longest, half again 
as long as broad. From the seventh segment onward a weak dorsal prominence is 
developed. The opposing spine is equal to one-fifth the width of the penultimate - 
segment in height. The terminal claw is curved and is half again as long as the 
penultimate segment. 

The radials are six times as broad as long. The IBr, are four times as broad as 
long and are laterally united. The IBr, (axillaries) are three times as broad as long, 
low pentagonal, and free laterally. Of the IIBr series, 9 are 4 (8+4) and 1 is 2. 
The 4 IIIBr series are all 4 (83+4). The first segments following the axillaries are 
united internally. The division series are smooth. 

The 24 arms are 90 mm. long. The proximal brachials are somewhat ‘‘chubby,” 
then slightly overlapping with small spines distally. The width of the arms proxi- 
mally is 1.8mm. There are 14 or 15 brachials to each 10 mm. of arm length, or 11 
if the syzygial pairs are counted as units. 

Syzygies occur between brachials 3+4 (sometimes 4+5 or still later) and 
11412, and distally at intervals of 4 muscular articulations. 

Py is 12 mm. long with about 45 segments, of which 9 or 10 are involved in the 
formation of the comb. P, is 10 mm. long, with a comb consisting of 8-11 teeth. 
P, is from 5 to 7 mm. in length with 20-25 segments, of which 8 or 9 bear teeth. 
P; is 4 or 5 mm. long with 15 segments, of which 8 or 9 bear teeth. PP or P; are the 
shortest. There are combs on about every other pinnule as far as the twenty-fifth 
or thirtieth—as an example, on the fourth, fifth, seventh, ninth, eleventh, thirteenth, 
fifteenth, seventeenth, etc. The distal combs have about 10 teeth. The distal 
pinnules are 10 mm. long with 22-28 segments. 

The disk is 15 mm. in diameter, without granules. The anal tube is central 
and is 3 mm. high. The color as preserved is dark sepia. 
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The other specimen from Bock’s station 40 was assigned by Gislén to Comanthus 
parvicirra 8 comanthipinna. The centrodorsal is 3 mm. in diameter. 

The cirri are VII, 13-14, from 8 to 9 mm. in length, stouter and more strongly 
curved than in the preceding. 

The ends of the basal rays are visible interradially. 

Of the IIBr series, 6 are 2 and 4 are 4 (3+4). The 2 IIIBr series are 4 (3 +4). 

The 22 acms are 105 mm. long. There are 12 or 13 brachials for each 10 mm. 
of arm length, or 10 if the syzygial pairs are counted as units. The width of the 
arms at the base is 2.3 mm. 

The distal intersyzygial interval is 4 muscular articulations. 

Pp is 13 mm. long with about 40 segments. The comb resembles that in typical 
species of the subgenus Cenolia, being composed of about 12 low thin teeth which 
both proximally and distally die away gradually. The tip of the pinnule has 2 or 3 
smooth segments. P; is about 12 mm. long. P; is 5.5 mm. long. P; and the 
following pinnules are without a comb. The distal pinnules are 11 mm. long and 
are composed of 27 segments. The segments are half again as long as broad, and the 
4 terminal are provided with distal hooks. The pimnules of some of the arms are 
without ambulacral grooves. 

Three specimens collected by Prof. Edward S. Morse in Tokyo Bay were exam- 
ined by Dr. Clemens Hartlaub. He noted that the centrodorsal is very flat and 
moderately large. 

In a young individual the cirri are about XXVIII, in the older specimens about 
XXYV, and are up to 10 mm. in length. The number of segments is at the highest 16. 
The fifth-seventh segments are elongated. From the eighth onward the cirrus 
segments bear a dorsal transverse ridge which in the terminal segments lies not at 
the distal edge but more in the middle of the segments. On each end this transverse 
ridge terminates in a spinelike point, so that when viewed from above these distal 
cirrus segments seem to bear 2 short spines. 

The radials are concealed. The union between the elements of the IBr series 
and the first 2 elements of the IIBr series is extremely close. The IIBr series are 
4 (3+4). There are no IIIBr series. 

The arms are 19 or 20 in number. The brachials have strongly produced and 
overlapping distal ends. 

Syzygies occur between brachials 3+4 and 11+12, and distally at intervals of 
usually 4 muscular articulations. The syzygial unions are not smooth, but the 
edges of the brachials are here produced as in the case of the other articulations. 

Py is 10 mm. long, slender, with a short comb at the end. P, is similar but 
somewhat shorter. The fourth, fifth, and sixth brachials bear similar pinnules, after 
which follow thick genital pinnules. 

The color is uniform brown. 

Hartlaub described these specimens as belonging to typus A of Comanthus parvi- 
cirra (=C. samoana), but other specimens from the same lot which I have seen seem 
not to differ from true parvicirra. 
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The specimen from Bock’s station 63 was determined by Gislén as Comanthus 
parvicirra a comasteripinna. As described by him the centrodorsal is 1.9 mm. in 
diameter, the free dorsal pole being 1.6 mm. across. There is a single row of 17 cirrus 
sockets. 

The cirri are absent. 

The radials are narrow bands, almost concealed in the middle. The IBr, are 
three times as broad as long, and are free laterally. The IBr. (axillaries) are twice 
as broad as long, pentagonal, 1.3 mm.in width. The 4 IIBr series present are 4 (3 +4), 
The first ossicles following each axillary are basally united interiorly. The IIBr, are 
five times as broad as long. The I]Br. and the second brachials are distally and 
dorsolaterally broader. 

The 14 arms are 20 mm. in length. The brachials beyond the fourth are distally 
everted, the eversions being armed with small spines. There are 20 brachials for each 
10 mm. of arm length, or 16 if the syzygial pairs be counted as units. 

Syzygies occur between brachials 3+4, 10+11, etc., and distally at intervals of 
3 or 4 muscular articulations. 

P, bears a comb composed of 8-10 large teeth; the tip of the pinnule is not 
smooth. P, is similar, somewhat shorter, 3 mm. long. P3 is about 3 mm. long with 
12 segments, and is a little swollen basally (?by a gonad). The proximal pinnules are 
weakly carinate. The distal pinnules are 3.5 mm. long with 12-14 segments which 
are stout and short, distally bearing dorsal hooks. 

The disk is 5 mm. in diameter. The dorsal perisome is visible in the inter- 
spaces, about 0.5 mm. in width, between the division series. The anal tube is central. 

The color is yellow brown. 

Gislén remarked that this specimen is most probably referable to Comanthus 
parvicirra y vaniipinna, represented in Mortensen’s collection from Sagami Bay. 

The specimen from Mortensen’s station 1 was described by Gislén under the 
name of Comanthus parvicirra Y vaniipinna. The diameter of the centrodorsal is 
3.2 mm. 

The cirri are XVIII, 15-16, from 8 to 10 mm. long. 

The radials are concealed. The IBr, are short and broad. The IBr, (axillaries) 
are twice as broad as long, with the distal angle produced. The I/Br and III[Br 
series are 4 (3+4). The width of the IIBr, is 1.7 mm.; these ossicles are interiorly 
almost free from each other. The division series lie very close together. 

The 21 arms are 45 mm. in length and are rather stout. There are 16 brachials 
to each 10 mm., or 13 if the syzygial pairs are counted as units. 

The distal intersyzygial interval is 4 muscular articulations. 

Pp is 11 mm. in length. The comb, which extends to the extreme tip of the 
pinnule, is composed of 12-13 double teeth. P,; is 9 mm. long and bears a comb 
consisting of 9 teeth. P,is 6 mm. long; its comb has 7 teeth. P,; bears a gonad, and 
is sometimes without a comb. P,and P; bear combs. P, and the following pinnules 
are without combs. The proximal portion of the distal profile of the earlier pinnules 
is serrate, as a result of the development of distal prominences on the segments. 
The gonads are large. 
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The disk has been thrown off and is partially regenerated. It is 11 mm. in 
diameter. Four of the arms have the ambulacral groove rudimentary. 

The 2 specimens from Mortensen’s station 2 were also referred by Gislén to 
Comanthus parvicirra y vaniipinna. In one of these the cirri are XX, 12-14,7 mm. 
long. The 33 arms are from 35 to 45 mm. in length. The I/Br and IIIBr series are 
4(3+4). Ppis1lmm.long. The pinnules as far as P; or Py have combs consisting 
of a double row of 6-8 teeth. Sometimes a single pinnules in this series will be 
without acomb. The disk is 17 mm. in diameter. The anal tube is central, 3.5 mm. 
in height. The mouth is in the right anterior interradius. 

In the other specimen from Mortensen’s station 2 the cirri are XIX, 15-17, 
from 8 to 9 mm. long. The 22 arms are from 50 to 85 mm. in length. Of the 10 
I1Br series, 8 are 4 (3+4) and 2 are 2. The 2 IIIBr series are 4 (3+4). The pinnules 
as far as P, bear combs, but P; is often combless. The combs are composed of 8-11 
teeth in 2 rows. The disk has been thrown off, but was about 13 mm. in diameter. 

The specimen from Mortensen’s station 4, referred by Gislén to Comanthus 
parvicirra y vaniipinna, has the cirri XIV, 12-15, 7 mm. long. The 19 arms are from 
25 to 30 mm. inlength. Pp, P;, and P, bear combs and in some cases also Py. The 
disk is 5 mm. in diameter. The anal tube is central, 2 mm. high. The mouth is 
interradial. Two of the arms are without ambulacral furrows. 

The 2 specimens from Mortensen’s station 23 were also referred by Gislén to 
Comanthus parvicirra y vaniipinna. One is represented merely by some detached 
postradial series. The I]Br and IIIBr series are 4 (3+4). The arms are about 
40mm.long. The combs are of the usual type, with the usual distribution. 

In the other the cirri have 13 segments and are 5 mm. long. The 13 arms are 
about 25 mm. long. Two of the division series are developed to the right and one to 
the left. P,and P, bearcombs. The disk is 7.5 mm. in diameter. The anal tube is 
central. 

The 3 specimens from Mortensen’s station 20 were referred by Gislén to Coman- 
thus parvicirra a comasteripinna. 

In one of these the cirri have 11-13 segments and are 6.5 mm. in length. The 
arms are 21+ (probably 23) in number, from 35 to 60 mm. long. Of the 9 IiBr 
series present 8 are 4 (3+4) and 1 is2. Of the 2 III Brseries, 1 is 4 (3 +4) and 1 is 2. 
Pinnules occur with combs at varying intervals as far as the twelfth. The disk is 
9 mm. in diameter. The anus is central. Five or six arms are without ambulacral 
furrows, and on 7 more arms the pinnules of the proximal half are grooveless. 

In another specimen 2 of the cirri are 6 mm. long with 12-13 segments, the 
remaining cirri being rudimentary. The 17+ (probably 20) arms are about 40 mm. 
long. The IIBr series are 4 (3 +4). Combs occur here and there as far as the fifteenth 
pinnule. The disk is 6.5 mm. in diameter. 

In the third specimen the cirri are XII, all broken. The diameter of the centro- 
dorsalis 1.2mm. The 13 arms are about 20mm.long. The IIBr series are 4 (3 +4), 
developed to the right. 

Of the 5 specimens from Amoy in the Berlin Museum 1 has 15 arms about 80 
mm. long; 3 have 12 arms, 95, 90, and 45 mm. long, respectively; and the fifth has 
10 arms 35 mm. long. 
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The specimens from near the Pescadores Islands bear the manuscript name 
Antedon mutabilis Liitken. 

The specimen from the Macclesfield Bank in 18-24 meters has 20 arms and the 
cirri II, 11. This is a slender example, with the spinosity of the brachials, pinnulars, 
and pinnule tips exaggerated. 

Of the 2 specimens from the Macclesfield Bank in 24 meters the larger has 20 
arms. 

Of the 4 specimens from Macclesfield Bank in 24-66 meters, 1 has 30 arms and 
V cirri. Another has 21 arms and IV cirri; the 10 I1Br series are 2; the single II] Br 
series, which is internally developed, is 4 (8+4). The 2 remaining have each 20 
arms; 1 has VII, and the other no cirri. 

Of the 4 specimens from Macclesfield Bank in 40-55 meters, one has 22, one 18, 
one 16, and one 14 arms; the 16-armed specimen has II cirri. 

The example from the Macclesfield Bank in 47 meters has 14 arms. 

The specimen from the Macclesfield Bank in 538-58 meters has 16 arms. There 
are no IIIBr series. There are III cirri, all situated on one semicircumference of the 
centrodorsal. 

The example from the Macclesfield Bank in 36-64 meters has 13 arms. 

The specimens from Port Galera, Mindoro, present the following characters: 

The 21 arms are 160 mm. in length. While the central portion of the animal is 
no larger than usual, the arms are excessively elongated and attenuated. Of the 10 
IIBr series, 6 are 2 and 4 are 4 (3+4). There are II nonfunctional cirri. 

There are 25 arms. The centrodorsal is extremely thin and irregularly pen- 
tagonal in shape. There are II nonfunctional cirri. 

Two others have, respectively, 28 arms 125 mm. long and 21 arms 70 mm. long. 

Carpenter gave the characters of variety 2 of Actinometra polymorpha from 
Cabulaun (Cabulan) as follows: 

The centrodorsal is small, but rather thick. 

The cirri are X, 11-12. The fourth and fifth segments are the longest. The 
spines on the dorsal distal border begin from the middle segments, and the opposing 
spine is well marked. 

The IBr, are only incompletely united. The elements of the [Br series are very 
convex and are much higher than the radials. 

There are 29 arms. 

The distal intersyzygial interval varies from 2 to 11 muscular articulations, but 
is usually 4. 

The terminal combs are limited to the first 5 brachial pinnules and the pinnules on 
the division series. The pinnules of the seventh and next succeeding brachials have a 
dorsal keel, and the distal ends of their segments are much wider than the proximal. 

The color in alcohol is grayish brown; the median dorsal line of the postradial 
series is marked by a white line with dark borders which is lost about the middle of the 
arms. 
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Carpenter says elsewhere that this specimen is about the same size as the type 

series of polymorpha (from Bohol), so that the arm length would be from 100 to 110 
mm. 
The 10 IIBr series and the 9 IIIBr series present are all 4 (3+ 4). 
Around the margin of the centrodorsal there are only 10 cirrus sockets, 2 on 
each of its sides, which are placed close to the interradial angles.* The number of 
segments in each cirrus is 11 or 12. The width of the 2 basal segments somewhat 
exceeds their length; in the third the length and width are nearly equal, and in the 
fourth and fifth, which are the longest, the proportion between them is about 4 to 3. 
The sixth segment is slightly shorter than the fourth, and from this point to the end 
of the cirrus the length of the segments gradually decreases, while at the same time 
they exhibit a slight degree of lateral compression. The dorsal spine, the first in- 
dication of which is seen in the fifth and sixth segments, becomes very marked indeed 
toward the end of the cirrus, and develops on the penultimate segment into a stout 
opposing spine. 

The position of the first 3 brachial syzygies varies as follows: Between brachials 
3+4, 5+6, 7+8 (once); brachials 3+4, 11+12, 16+17 (23 times); brachials 3+4, 
11+12, 18+19 (once); 3+4 11+12, 21+22 (once); 3+4, 12+18, 17+18 (once); 
3+4, 13+14, 18+19 (once). 

The number of muscular articulations in the first intersyzygial interval varies as 
follows; 1 (once); 7 (25 times); 8 (once); 9 (once). 

The number of muscular articulations in the second intersyzygial interval varies 
as follows: 1 (once); 4 (25 times); 6 (once); 9 (once). 

In the distal intersyzygial intervals the tendency is toward an increase in the 
number of muscular articulations over the normal, 5 occurring much more commonly 
than 3. 

As variety 1 of Actinometra polymorpha Carpenter described a specimen from 
Ubay in the following terms: 

The cirri are XXV, 13-15. The spines on the dorsal surface of the distal seg- 
ments are not very distinct, but the segments are laterally compressed. 

The IBr; are completely united. 

The 20 arms are 52.5 mm. long. 

The distal intersyzygial interval varies from 2 to 11 muscular articulations, but 
is usually 4. 

Combs occur uninterruptedly as far as the sixth brachial pinnules, and then at 
intervals to about the twentieth brachial, but no further. The basal pinnules of the 
arms have a faint dorsal keel, and the distal ends of their segments are rather wider 
than the proximal. 

The disk is about 8 mm. in diameter. 

Carpenter noted that the cirri of this variety present some slight differences 
from those of the type series of polymorpha. Not only is the number of segments 
greater, but these latter also differ considerably in their relative proportions. While 
in the typical form the fifth and sixth segments are the longest, in this variety there 
is less difference between them and the fourth and seventh in this respect. The lateral 





*Vol. 1, pt. 1, fig. 176, p. 231. 
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compression, which is not visible until the eighth segment, becomes somewhat 
marked toward the end of the cirrus, which is more distinctly flattened than in the 
type, although the small spines on the distal dorsal margins do not appear at all 
until the 3 or 4 last segments, and even on these they are but slightly developed. 

Carpenter said, further, that the 10 I1Br series are all 4 (8+4). 

The position of the first 3 brachial syzygies varies as follows: Between brachials 
3+4, 11+12, 15+16 (once); brachials 3+4, 11+12, 16+17 (10 times); 3+4, 11412, 
19+20 (3 times); 3+4, 12+13, 17+18 (4 times); 3+4, 13+14, 18+19 (once); 
3+4, 154-16, 20+21 (once). 

The number of muscular articulations in the first intersyzygial interval varies 
as follows: 7 (14 times); 8 (4 times); 9 (once); 11 (once). 

The number of muscular articulations in the second intersyzygial interval varies 
as follows: 3 (once); 4 (16 times); 7 (3 times). 

In the distal intersyzygial intervals the tendency is toward an increase in the 
number of muscular articulations over the normal, as in variety 2. 

Carpenter said that, although this specimen is considerably smaller than the 
type series and the single specimen representing variety 2, he believed it to be full 
grown, for it has very large and well-developed gonads, while in a young and small 
specimen in the type series of about the same size the genital glands are scarcely 
developed at all. 

Carpenter thus described <Actinometra polymorpha, which was based upon 8 
specimens from Bohol, and also 4 additional specimens, each of which was described 
as a distinct variety. 

The centrodorsal is a circular or irregularly pentagonal disk with the surface 
flattened and slightly concave in the center which almost completely conceals the 
radials. 

The cirri are marginal, XIV—XXV, 11-14 (usually 12-13). The fifth and sixth 
segments are the longest. The basal segments are thick and broader than long. 
The remainder taper gradually, and the terminal ones are laterally compressed. The 
last 5 or 6 segments have a small dorsal spine, increasing in distinctness up to the 
penultimate segment, which bears the terminal claw. 

The radials are barely visible. The IBr, are short, in the mid-dorsal line of the 
same length as the radials but somewhat shorter laterally. They are laterally united 
for nearly their whole length. The IBr, (axillaries) are pentagonal, about twice as 
long as the IBr,.. The I/Br and IIIBr series are 4 (3 +4). 

The arms are 13-40 in number and about 100 or 110 mm. in length. The first 
segments following each axillary are in contact interiorly for nearly their whole 
length. 

The first syzygy is between brachials 3+4, the next is 7 muscular articulations 
beyond, and the distal intersyzygial interval is from 1 to 7, but usually 4, muscular 
articulations. 

The anterior arms are much longer than the posterior, which latter are usually 
without ambulacral grooves. The width of the arms increases from the fourth to the 
twelfth brachial, remains uniform until about the sixteenth, and then decreases, 
slowly in the long anterior arms and rapidly in the short posterior ones. The brachials 
are wedge-shaped, slightly overlapping, with the distal edges fringed with short spines. 
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Py and the pinnule on the IIIBr series (when present) are long, the latter being 
shorter than the former. P, is still shorter, and the length of the succeeding pinnules 
gradually diminishes to those of the fifth and sixth brachials, which are the shortest 
on the whole arm. From the seventh brachial onward the pinnules are long and stout, 
gradually increasing in length and thickness to near the middle of the arm. The 
thickness is greatest in the short posterior arms, in which both length and thickness 
rapidly decrease from the middle to the end of the arm, while in the long anterior 
arms the thickness slowly diminishes and the length slightly increases, so that the 
terminal pinnules are long and slender. The last 6 or 8 segments of the pinnules of 
the division series and of the first 9 or 12 brachials have the outer ventral margin of 
each ossicle produced into a small lancet-shaped process which bends over toward the 
ventral side, so that the end of the pinnule has a comblike appearance. Many of the 
other pinnules until near the end of the arm have similar processes on their 4 or 5 
terminal segments. 

The disk is about 20 mm. in diameter. Small calcareous concretions are occa- 
sionally present in the neighborhood of the peristome and of the anal tube. The 
mouth is excentric and interradial. The posterior ambulacral grooves are very in- 
distinct, and often nearly obliterated. 

The color in alcohol is from yellowish brown to dark brown. 

Carpenter said that the width of the basal cirrus segments somewhat exceeds the 
length, but in the second and third segments this disproportion between the length 
and breadth is reduced, and in the fourth it becomes reversed, the length of the fourth 
segment being slightly greater than its width. In the fifth and sixth segments the 
length is half again as great as the width, and a very slight degree of lateral compres- 
sion is visible in the sixth segment, while the fifth, like the 4 preceding, is cylindrical, 
or nearly so. The fifth and sixth are the 2 longest segments of the cirrus, and from 
this point onward the length of the segments gradually decreases, until in the tenth 
and following segments it becomes again less than the width. At the same time the 
transverse diameter, which in the first 5 cylindrical segments is equal to the dor- 
soventral width, undergoes in the seventh and eighth a sudden decrease. A faint 
indication of this is seen in the sixth segment, and it is continued on to the end of the 
cirrus, so that its terminal portion exhibits a considerable degree of lateral compres- 
sion. In correspondence with this, a small spine gradually develops on the distal 
dorsal margin of the sixth and following segments, on which it becomes progressively 
more and more marked, until on the penultimate segment it becomes a short pointed 
opposing spine. This series of small spines seems to be characteristic of those cirri 
only which have reached their full development, for scarcely any trace of them is 
visible in the still immature cirri. 

The details of the 8 specimens considered by Carpenter as typical polymorpha 
are as follows: 

There are 13 arms, the 3 IIBr series being 4 (3+4). 

There are 18 arms, 4 of the II Br series being 4 (3+4) and 4 being 2. 

There are 20 arms; of the IIBr series, 5 are 4 (3+4) and 5 are 2. On one of the 
arms the earlier syzygies occur between brachials 5+6, 14+ 15, and 18+19. 

There are 25 arms; all 10 of the II Br series are 4 (3 +4); of the II[Br series, 3 
are 2 and 2 are 4 (3+4). 
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There are 26 arms; all 10 of the I1Br series and all 6 of the IIIBr series are 4 
(3 +4). 

There are 28 arms; of the 10 I]Br series, 7 are 4 (+4) and 8 are 2; the 5 IIIBr 
series are all 4 (3+4). [This gives 25 arms instead of 28, the number ascribed to it 
by Carpenter.] On 4 of the arms the earlier syzygies occur between brachials 10+ 11, 
15+16, and 20+21. 

There are 28 arms; all 10 of the IIBr series are 4 (3+ 4); of the 8 IIIBr series, 7 
are 4 (3+4) and 1 is 2. 

There are 31 arms; the 10 IIBr series and the 11 IIIBr series are all 4 (8+4). 

Additional details in regard to the structure of the individual arms have already 
been given.’° 

Carpenter pointed out that when the number of arms is unequal on the various 
postradial series arm division is generally carried further in the left anterior, left 
posterior, and right posterior radii than in the anterior and right anterior. In only 
four normal cases did he find one of the latter bearing more arms than one of the former. 
In each of these the total number of arms was considerable, and 1 at least of the 2 
radii left posterior and right posterior bore the same number of arms as that in the 
anterior or right anterior. 

In the 299 arms of these specimens (11 were broken off proximal to the fourth 
brachial) the first syzygy was between brachials 3+4 in 288, and the second syzygy 
was between brachials 11+12 in 156. The irregularities in the position of the first 
syzygy were limited to 3 specimens, and 10 of the 16 occurred in the specimen 
described as variety 4 (timorensis). 

In the 283 arms in which the first syzygy was between brachials 3+ 4, exclud- 
ing the 61 arms from varieties 3 and 4 (timorensis), Carpenter found the following 
variations in the-position of the second and third syzygies: 

Syzygies between brachials 3+4, 5+6, 7+8; in variety 2, 1 arm. 

Syzygies between brachials 3+4, 6+7, 12+13; in the typical series, 2 arms. 

Syzygies between brachials 3+4, 7+8, 13+14; in the typical series, 1 arm 

Syzygies between brachials 3+4, 9+10, 13+ 14; in the typical series, 1 arm. 

Syzygies between brachials 3+4, 9+10, 14+15; in the typical series, 1 arm. 

Syzygies between brachials 3+4, 9+10, 15+ 16; in the typical series, 1 arm. 

Syzygies between brachials 3+4, 9+10, 16+17; in the typical series, 1 arm. 

Syzygies between brachials 3+ 4, 10+11, 13+14; in the typical series, 1 arm. 

Syzygies between brachials 3+4, 10+11, 14+15; in the typical series, 1 arm. 

Syzygies between brachials 3+ 4, 10+ 11, 15+ 16; in the typical series, 10 arms. 

Syzygies between brachials 3+ 4, 10+11, 16+17; in the typical series, 1 arm. 

Syzygies between brachials 3+4, 11+12, 14+15; in the typical series, 1 arm. 

Syzygies between brachials 3+4, 11+12, 15+16; in the typical series, 3 arms; 
in variety 1, 1 arm. 

Syzygies between brachials 3+4, 11+12, 16+17; in the typical series, 76 arms; 
in variety 1, 10 arms; in variety 2, 23 arms. 

Syzygies between brachials 3+ 4, 11+12, 18+19; in the typical series, 1 arm; in 
variety 1, 1 arm. 
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Syzygies between brachials 3+ 4, 11+ 12, 19+ 20; in variety 1, 3 arms. 

Syzygies between brachials 3+4, 11+12, 21+22; in variety 2, 2 arms. 

Syzygies between brachials 3+ 4, 12+ 13, 16+17; in the typical series, 3 arms. 

Syzygies between brachials 3+ 4, 12+13, 17+18; in the typical series, 33 arms; 
in variety 1, 4 arms; in variety 2, 1 arm. 

Syzygies between brachials 3+ 4, 12+13, 18+ 19; in the typical series, 3 arms. 

Syzygies between brachials 3+4, 13+ 14, 16+17; in the typical series, 1 arm. 

Syzygies between brachials 3+4, 13+14, 18+19; in the typical series, 30 arms; 
in variety 1, 1 arm; in variety 2, 1 arm. 

Syzygies between brachials 3+ 4, 13+ 14, 20+ 21; in the typical series, 1 arm. 

Syzygies between brachials 3+4, 14+15, 18+19; in the typical series, 1 arm. 

Syzygies between brachials 3+ 4, 15+16, 20+21; in the typical series, 1 arm; in 
variety 1, 1 arm. 

Carpenter pointed out that the normal position of the second syzygy is between 
brachials 11+ 12, and that in those cases in which it does not occupy this position it is 
much oftener between brachials 12+ 13 or 13+ 14 than between brachials 9+ 10 or 
10+11; that is to say, that variation, when it occurs, is in the direction of increase 
rather than of decrease in the length of the first intersyzygial interval. 

The number of muscular articulations in the first intersyzygial interval in 
typical specimens and in varieties 1 and 2 is given for 222 arms by Carpenter, as 
follows: 1 (once); 2 (twice); 3 (once); 5 (4 times); 6 (18 times); 7 (120 times); 8 (44 
times); 9 (34 times); 10 (once); 11 (twice). 

The number of muscular articulations in the second intersyzygial interval in the 
type series and in varieties 1 and 2 is given by Carpenter as follows: 1 (once); 2 (3 
times); 3 (10 times); 4 (192 times); 5 (8 times); 6 (4 times) 7 (3 times); 9 (once). 

Carpenter wrote that after the sixteenth brachial the intersyzygial interval is 
usually 4 muscular articulations. Itis, however, very unusual to find an arm in which 
this interval is constant throughout its whole length and does not vary to a greater or 
lesser extent. In only 7 arms out of the total number which he examined did he find 
this to be the case, together with normal first and second intersyzygial intervals, 
although 23 other arms were regular from the second syzygy onward. These 30 arms 
were distributed among 5 of the 8 specimens in the type series, while in none of the 
other 3 was the intersyzygial interval constant throughout the length of any of the 
arms. 

The same was the case with the varietal specimens. In the typical form there is a 
tendency to a decrease rather than to an increase in the length of the interval, which 
is more often 3 muscular articulations than 5, while in varieties 1 and 2 the tendency 
of the variation is to increase the length of the interval, 5 muscular articulations 
occurring much more commonly than 38. 

Carpenter remarked that these conclusions are all based upon an examination of 
single specimens, which may in some instances be very misleading. 

Carpenter said that P, and the pinnules on the division series are very long and 
slender, those on the division series being the longest, and are composed of 30-40 
segments. The number of teeth in the comb varies from 10-12 on Pp to 6-8 on a 
brachial pinnule. In cases where P, is the lowest pinnule it is much longer than 
usual, and more of its terminal segments bear teeth. 
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The specimen from the reef at Siboga station 131 has 21 arms 100 mm. long. 
The 10 I] Br and the single II] Br series present are 4 (3+ 4). 

The specimen from Siboga station 131 in 13 meters has 20 arms about 90 mm, 
long. Of the 10 IIBr series 6 are 4 (3+4) and 4 are 2. There are III cirri. 

Of the 2 specimens from Siboga station 133, 1 has 28 arms, and the other has 12 
arms 50 mm. long. 

Two of the Challenger specimens from Zamboanga were described by Carpenter 
under the name of Actinometra rotalaria as follows: 

The centrodorsal is a small thin disk. 

The cirri are about X, 10-12. None of the segments are much longer than broad. 

The radials are just visible beyond the rim of the centrodorsal. The IBr, are 
closely united laterally. The I[Br series are 2. The IIIBr series are 4 (3+4). 

The 20-30 arms are 40 mm. in length and consists of about 80 subtriangular and 
overlapping brachials. Some of the posterior arms may be ungrooved. 

Syzygies occur between brachials 3 +4, 11+12, and 16+17, and distally at inter- 
vals of 4 or 5 muscular articulations. 

The IIIBr., when present, has a moderately long pinnule with rather stout 
lower segments. PP, is nearly as long, but P, is much smaller. P, and P, are also 
small, but the succeeding pinnules increase considerably in both length and stout- 
ness. The terminal comb is rather small and does not extend beyond the pinnule of 
the seventh brachial. 

The disk is 6.5 mm. in diameter and is naked. The mouth is apparently radial. 

The color in alcohol is light brownish white. 

Carpenter noted that the cirri are arranged in 5 radial pairs which are placed 
interradially, or nearly so. He mentioned the similar arrangement in Comatula 
purpurea, but overlooked the fact that he had also described it in variety 2 of Acti- 
nometra polymorpha. 

The figure is not entirely in accord with the description. It shows a much 
broken individual with 23+ arms. Of the 9 IIBr series, 6 are 2 and 3 are 4 (3+4). 
Of the 4 IIIBr series, 3 are 4 (8+ 4) and 1is 2. He said, however, under ‘‘ Remarks,” 
that I[Br 4 (3+4) series occur abnormally in both his specimens, while sometimes 
the IJIBr series are 2 instead of 4 (3 +4). 

Of the 7 specimens from Zamboanga that he identified as parvicirra Carpenter 
said that 1 or 2 appear to approach Actinometra quadrata, and it may be that the latter 
name will have to be abandoned. In at least 6 of the 7 the arms are dimorphic. 
Spherodes occur in one of the specimens. In another there is a relatively large 
number of small and rudimentary cirri on a very thin centrodorsal. I have examined 
4 of these specimens, with 33, 32, 22, and 14 arms. In the last there are V well-de- 
veloped cirri which are interradial in position; in the others the cirri are much reduced 
or rudimentary. 

Dr. Th. Mortensen’s specimen from Santa Cruz Island, Zamboanga, has 20 
slender arms, of which the anterior are 100 mm. and the posterior are 60 mm. in length. 
There are 10 I1Br 4 (3+4) series. The cirri are VII, 14-15. There is an unusual 
development of small spines on the brachials and pinnulars, so that the specimen 
feels more like an example of Comanthus samoana than like one of C. parvicirra. 
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One of the specimens from a coral reef off Jolo has 20 arms. The other is very 
small, with about 13 arms. The example from off Jolo in about 36-55 meters has 
29 arms about 70 mm. long. Of the 10 IIBr series, 9 are 4 (3+4) and 1lis2. Of the 
9 IIIBr series, 5 are 4 (3 +4) and 4 are 2. The cirri are VIII, 10-11, 5.5 mm. long, 
confined to the interradial angles of the centrodorsal where they occur in 3 pairs, with 
2 additional occurring individually. 

Some of the 21 examples from Siboga station 99 have the following characters: 

The 28 arms are 70 mm. long. All the division series are 4 (3+4). There are 
V cirri. 

There are 23 arms, 10 II Br series and 3 IIIBr series being present. Of the II]Br 
series, 2 are developed externally and 1 is developed internally. All the division 
series are 4 (3+4). There are VI cirri. 

There are 20 arms. 

The arms are 13 in number. 

Four of the specimens have 12 arms from 20 to 35 mm. long. 

Three individuals have 11 arms from 20 to 30 mm. in length; one of these is under- 
going adolescent autotomy. 

Nine examples have 10 arms varying from 13 to 20 mm. in length, and the lower 
pinnules more or less deficient. 

The specimen taken at the surface at Siboga station 99 is very small, with 10 
arms. 

One of the specimens from Tataan has all the II Br series 2. 

The 2 specimens from the Jolo Archipelago in the Hamburg Museum have each 
some of the arms greatly lengthened and attenuated. 

The examples secured at Siboga station 96 show the following characters: 

The 25 arms are 45 mm. long. Of the IIBr series, 5 (on 3 rays) are 2 and 5 are 4 
(3+4). On 1 ray 2 IIBr series of 2 each bear 2 IIJBr series. There are IV small 
and weak cirri. 

The 22 arms are 65 mm. long. There are 3 IIBr 2 series, all the other division 
series being 4 (3+4). There are V small weak cirri 4 mm. long. 

The 20 arms are 70 mm. long. All the IJBr series are present, and all are 4 
(3 +4). 

The 14 arms are 25 mm. long. 

There are 12 arms 30 mm. long, 13 arms 30 mm. long, and 10 arms 17 mm. 
long. 

The example taken in plankton collecting at Siboga station 96 has 10 arms 17 
mm. long. 

The specimens from North Borneo described by Grube under the name of 
Comatula mertensi have the centrodorsal with a single row of cirri. 

The cirri are XIII (XVI), 11-13. The first 3 segments are as long as broad, 
those following are longer than broad, and the last 4 are again as long as broad. 
The 3 preceding the penultimate bear a sharp dorsal tubercle, and the penultimate 
bears an opposing spine. 

There are 2 radials, the axillary with a syzygy. [Undoubtedly this means that 
the radials are visible, and that the 2 elements of the IBr series are very closely 
united.] The IIBr series are 4 (3 +4). 
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The 19-24 arms are about 75 mm. long. They are composed of about 100 bra- 
chials which at first are broader than long, but become gradually longer as the arms 


taper. 


The brachials have the distal border somewhat everted and overlapping. 


Syzygies occur between brachials 3+4, 11+12 (or 10+11), 16+17, 21+22, 
26427, 31+32, 36437, 41+42, 46447, 51+ 52, ete. 


Py is longer than the following pinnules. 
The pinnules have about 16 segments. 


nules increases again. 


After a little the length of the pin- 


Carpenter examined Grube’s types and found their characters to be in all respects 


those of parvicirra. 


The 28 specimens from Siboga station 79) show the following characters. 


In 


all of them the cirri are small and weak and irregular in distribution. 


The arms are 70 mm. long. 


There are 20 arms and VI cirri. 
There are 18 arms, one ray lacking IIBr series, 65 mm. long. The cirri are V. 


There are 18 arms 60 mm. 
There are 16 arms 55 mm. 
There are 16 arms 55 mm. 
There are 15 arms 60 mm. 
There are 15 arms 60 mm. 
There are 14 arms 55 mm. 
There are 14 arms 60 mm. 
There are 14 arms 60 mm. 
There are 15 arms 60 mm. 
There are 12 arms 50 mm. 
There are 11 arms 55 mm. 
There are 11 arms 30 mm. 
There are 10 arms 50 mm. 
There are 10 arms 45 mm. 


long and IV cirri. 

long and 1 small cirrus stump. 
long and VI cirri. 

long and no cirri. 

long and V cirri. 

long and 1 small cirrus stump. 
long and IV rudimentary cirri. 
long and V cirri. 

long and 1 rudimentary cirrus. 
long and I cirrus. 

long and I cirrus. 

long and III cirri. 

long and VII cirri. 

long and IV cirri. 


The remaining specimens are similar. 

The specimens from Siboga station 78 are characterized by a slender habitus, 
few, small, and weak cirri, strongly marked ‘‘dryness,” or an unusual development of 
small spines on the pinnule segments and the distal edges of the brachials, and a 
strong tendency to break at the articulation between the elements of the [Br series. 
It is quite possible that these features are due, in part at least, to some peculiarity 
of the fluid in which they happened to be preserved which induced an unusual amount 
of shrinkage of the organic substance. They show the following features: 

There are 20 arms 60 mm. long. Of the 10 IIBr series, 8 are 4 (3+4) and 
2 are 2. There are IV small cirri. 

There are 18 arms 65 mm. long. 
There is I cirrus. 

There are 18 arms 45 mm. long. Eight I[Br 4 (3+4) series are present. There 
are III cirri. 

There are 17 arms 60 mm. long. Of the 7 IIBr series, 4 are 2 and 3 are 4 (3 +4). 
There are IV small cirri, 4.5 mm. in length. 

There are 13 arms 55 mm. long. Of the 3 I] Br series, 2 are 2 and 1 is 4 (3+4). 
There are III small cirri. 


Of the 8 IIBr series, 6 are 4 (3 +4) and 2 are 2. 
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The remaining 10 specimens are similar to these. 

The example from Siboga station 81 is small, with 16 arms 70 mm. long. 

The type specimen of Alecto parvicirra was without locality. The species was 
described by Miiller from a specimen in the Paris Museum on the basis of notes 
taken for him by Troschel. As the description published by Miiller in 1849 is 
identical with the original description published in 1841, there is no evidence that 
Miiller reexamined the specimen on his visit to Paris. Dujardin seems not to have 
found it in the Paris Museum collection, for he said in 1862 that the type was recorded 
by Miiller as in the Paris Museum. Neither Carpenter, who searched twice for it, 
nor I have been able to find it. The characters as given by Miiller are as follows: 

The cirri are XX+-, 12, very slender and short. 

The radials are visible. The I]Br series are 4 (3+4). The IJJBr series, when 
developed, are 4 (8+4). 

The 27 arms are 82.25 mm. long. 

Syzygies occur between brachials 3+4, 10+11, or 11+12, and distally at 
intervals of 3-5 muscular articulations. 

The pinnules are almost uniform. 

The 2 specimens without locality collected by the Gazelle have each apparently 
20 arms. In 1 of them 8 of the IIBr series are 4 (3+4) and 2 are 2, and in the other 
6 of the I1Br series are 2 are 4 are 4 (3+4). In both the centrodorsal is much reduced, 
with only 1 or 2 rudimentary cirri remaining. 

Regarding the terminal portion of the arms in this species, Dr. Torsten Gislén 
wrote in 1924 that in parvicirra and in Comatula pectinata the anterior arms end as 
described for Antedon petasus by Mortensen in 1920 (see Part 3)—the main arm always 
keeps its character of a main branch and the pinnules arise as small buds alternately 
to the right and left. On the posterior arms the only difference is that the growth of 
the main arm is retarded so that the pinnules reach the full size, while the main 
arm grows not at all, or only slowly. Therefore the arm does not end in an axillary 
supporting 2 pinnules, but on the last segment that gives rise to a ramification there 
is an (almost) full grown pinnule and a main arm coniposed of a few brachials. As 
soon as more than 1 or 2 segments have been formed on the main arm a new pinnule 
develops. The main arm, therefore, keeps its ramified character and never develops 
as a pinnule. 

Abnormal specimens.—In 1 of the specimens from Moreton Bay, Queensland, 1 of 
the [Br series is 6 (5+6). 

In 1 of the specimens collected by Professor Semper at Bohol and described by 
Carpenter (as Actinometra polymorpha), 1 of the IIIBr series is 1; this bears, next to 
the median line of the ray, a [VBr 2 series. 

A detached arm fragment from 1 of the 2 specimens without locality collected by 
the Gazelle exhibits a peculiar case of distal arm division. The pinnule socket of one 
of the brachials, instead of bearing a pinnule as usual, bears a perfect arm which is 
slightly smaller than the main trunk and extends outward from the latter in the 
same plane as the pinnules arising on the same side from the normal brachials. 
The first and second brachials of this supernumerary arm bear pinnules, and syzygies 
occur between brachials 3+4, 8+9, and 13+14. ; 
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In 1 of the specimens collected by the Challenger at Zamboanga, 1 of the IBr, is 
absent, so that the IBr axillary rests directly on the radial. Of the 2 IIBr series 
borne by this axillary, 1 similarly consists of a single axillary ossicle, and the other is 2. 
The other 8 I/Br series are all 4 (8+4); all of the I1[Br series and the single IVBr 
series, which is on the outermost side of a ray, are 4 (+4). There are 32+ arms. 
The centrodorsal is pentagonal with irregular sides and apparently bears II inter- 
radial cirri. 

In a specimen with 16 arms from the Danish expedition to the Kei Islands 
station 20, one of the [Br axillaries is represented by 2 ossicles situated side by side, 
with their distal borders making an obtuse angle with each other. The dividing line 
runs from just to the left of the angle proximally and to the right to a point one- 
third of the distance from the right to the left side of the distal border of the IBr,. 
Where this line reaches the distal border of the IBr, there is a prominent triangular 
area, and just to the left another in contact with it, these representing rudimentary 
segments. Each of these elements into which the [Br axillary is divided is followed 
by a syzygial pair, of which the epizygal is axillary. 

Remarks.—The true status of the assemblage of more or less widely varying 
types here considered as the species Comanthus parvicirra is as yet undetermined. 

The line of delimitation between parvicirra and timorensis as here drawn is not 
sharply defined, and, as may be seen from the notes on the specimens of both of 
these, many intermediates occur. Yet the line seems really to exist, for the vast 
majority of specimens fall readily on one side or the other. 

It is worthy of special note that while the small form, parvicirra, is excessively 
variable, the large, timorensis, is relatively stable, being only slightly variable in all 
the several features wherein the other is remarkably inconstant. 

The form here called timorensis is confined within the area from Ceylon to 
tropical Australia, Tonga, Fiji, and the Philippines, while parvicirra occurs far beyond 
these limits. Yet the specimens of parvicirra from the limits of its range seem to be 
identical with those taken within the area occupied by timorensis. 

As the young of comasterids always have slender arms, no matter how stout 
these may become in later life, and as all the species with very numerous arms some- 
times are found with an arm number far below the average (as, for instance, Comatella 
nigra, p. 95), it may be that some of the individuals here assigned to parvicirra are 
in reality slender individuals of timorensis with a reduced number of arms. 

In both timorensis and parvicirra the cirri are extremely variable, but usually few 
and more or less undeveloped, sometimes confined to the interradial angles of the 
centrodorsal, and occasionally wholly absent. In timorensis the number of cirrus 
segments is somewhat greater than in parvicirra, a difference which appears to be pro- 
portionate to the difference in size of the individuals. In timorensis they are much 
more commonly greatly reduced or absent altogether than is the case in parvicirra, 
and also they are much more uniform in structure. 

In parvicirra individuals are sometimes found with the cirri more numerous, 
better developed, and stouter than usual, and through such individuals there is a 
more or less complete intergradation with samoana. 

The eversion of the distal edges of the brachials and the relative development of 
spines on the edges and the dorsal surface of the brachials and pinnule segments varies 
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considerably in timorensis, and very greatly in parvicirra. In these features the latter 
also intergrades with samoana. 

The curious specimen of parvicirra from Cape Baudin, with the elements of the 
division series bluntly carinate and with swollen edges, has no counterpart in any of 
the other species of Comasteridae. 

The division series in both timorensis and parvicirra are highly variable in the 
relative proportion of series of 4 (3+4) and of 2; but they are never, except as a 
very rare abnormality, irregular. The IIBr series in both may be all 4 (3+4), or 
they may be all 2, or the 2 types may occur together in any proportion. Generally 
speaking, the IIBr 4 (3 +4) series are in the majority. The same is true of the II/Br 
series. While individuals with a large number of IIIBr series all of which are 2 are 
very rare, such have been recorded, and these approach ‘closely certain of the more 
generalized species of Comantheria. 

Thus Dr. H. L. Clark has described as callipeplum, which he said is nearly related 
to Comantheria briareus, a specimen which, after examination, seems to me to be 
nothing but an unusually fine example of timorensis. 

In timorensis the synarthrial articulations may always be identified as such, 
but the closeness of the synarthrial unions in parvicirra varies very greatly, so that 
certain individuals are easily mistaken for one or other of the small species of Comaster. 
Indeed, I am not sure but that in parvicirra the proximal synarthries are not sometimes 
more or less completely transformed into syzygies, and that therefore the main differ- 
ential character between OComaster and Comanthus, which serves to distinguish at a 
glance the larger species of these genera, is not subject to a certain amount of inter- 
gradation in the smaller forms. 

Carpenter called attention to the extraordinary variation in the combs on the 
oral pinnules in 1879. In the series of specimens which he described as polymorpha 
he said that the last 6 or 8 segments of the pinnules on the division series and the first 
8 or 10 brachials have the outer ventral margin of each calcareous segment produced 
into a small lancet-shaped process which bends over toward the ventral side, so that 
the end of the pinnule has a comblike appearance. Many of the other pinnules until 
near the end of the arm have similar processes upon their 4 or 5 terminal segments. 
There is a possibility that this last observation may have been based upon an 
unrecognized specimen of one of the small species of Comaster, but of this there is no 
clear evidence. 

In variety 1 of polymorpha from Ubay combs occur regularly as far as the sixth 
brachial pinnule, and thence at intervals to about the twentieth brachial, but no 
further. The cirri as described for this variety are very unusual for parvicirra, and 
it would seem as if the specimen might have been an example of Comaster tenella; 
but the distribution of the syzygies does not support this view. 

In variety 2 from Cabulaun the comb is limited to the pinnules of the division 
series and the first 5 brachial pinnules. 

In variety 3 from Bohol (timorensis) the comb occurs on the pinnules of the 
division series, on P;, and occasionally on the pinnules of the fourth-sixth brachials, 
but on no others. 
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In variety 4 from Ubay (timorensis) the combs are found on the pinnules of the 
division series, P; and P,, and the processes forming them gradually cross over and 
come to rise from the ventral (nearest the arm) surface of the calcareous segments 
instead of from their outer margins. 

According to Carpenter the combs consist of from 10 to 12 teeth on a pinnule on 
the I1Br series, this number decreasing to 6-8 teeth on a brachial pinnule. 

The forms described by Carpenter in 1888 and herein assigned to timorensis or 
to parvicirra have combs as follows: 

In elongata the first 6 or 8 pinnules have a slight terminal comb which occurs at 
intervals to far out on the arm. 

In simplex the first 4 pinnules on each side have a small terminal comb which is 
found at intervals until near the end of the arms. 

In rotalaria (from Zamboanga in 18 meters) the terminal comb is rather small and 
does not extend beyond the seventh brachial. 

In guadrata there is a terminal comb on the pinnules of the first 9 brachials, and 
thence irregularly until the twentieth. 

In his final description of parvicirra (1888) Carpenter said that the terminal 
comb varies very much is size, being sometimes quite small and inconspicuous. It 
may not extend beyond the pinnule of the fourth brachial, or it may occur on all the 
pinnules to the twelfth, and at intervals to the twenty-fifth, occasionally even to 
near the end of the arm. 

In valida (timorensis) as described by Carpenter the terminal comb is small and 
much obscured by perisome. 

In littoralis (timorensis) the proximal pinnules have a well-defined comb which 
disappears by the fifth or sixth brachial. 

Carpenter figured 3 variations of the comb in as many different individuals 
from Zamboanga. In one, as he said, the comb is so small that it might easily escape 
notice. It seems from the figure to be composed of about 4 teeth. In the next it 
is larger, with 5 well-developed teeth. In the third it is still larger, with 8 still more 
developed teeth. 

Dr. H. L. Clark wrote (1921) that he is by no means sure that parvicirra and 
timorensis (annulata) ought to be regarded as distinct, but, on the other hand, it 
seemed to him unwise to include them both under a singlename. He noted that many 
specimens of timorensis have only from 21 to 29 arms and often have cirri, sometimes 
XVIII or XIX, so that it is only by a careful weighing of all the characters that the 
2 species can be distinguished. Doctor Clark believed that, aside from the matter 
of color, parvicirra is distinguishable from timorensis by its lighter and more fragile 
structure, by the presence of some cirri, and by the relatively small number of arms. 
He concluded that perhaps further observations on living specimens may reveal a 
more natural line of division than is at present known. | 

The habitus of parvicirra is much more variable than that of timorensis; while 
the individuals are always small with relatively few arms, they are often robust. 
The cirri as a rule are more numerous and better developed than in timorensis, but 
they are often few, and occasionally wholly lacking. 

Gislén in 1922 divided parvicirra into 3 ‘subspecies,’ a comasteripinna, B 
comanthipinna, and y vanipinna. He did not formally diagnose these forms, but in 
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the notes on the specimens assigned to comasteripinna he said that the combs on the 
proximal pinnules have 8-11 teeth and occur beyond the oral pinnules on about every 
alternate pinnule, or irregularly, as far as the twelfth, fifteenth, twenty-fifth, or 
thirtieth, while in the specimens assigned to comanthipinna the comb consists of 
about 12 low thin teeth and does not extend beyond P:. In vanipinna, as given in 
1927, the combs consist of 6-8, 8-11, or 12-13 large teeth in a double row which extend 
to the extreme tip of the pinnule and occur as far as P, or P;, P3 being often without 
a comb. 

He said that comanthipinna has stouter arm bases than comasteripinna and 
somewhat longer branchials, but remarked that it was chiefly the different appearance 
of the combs that caused him to separate the 2 types and to designate them by dif- 
ferent names. 

Gislén regarded the separation of timorensis and parvicirra as based on the num- 
ber of arms to be artificial and remarked that the facts of the matter are undoubtedly 
that timorensis (annulata) represents one group of forms with a generally greater 
number of arms which are longer and stouter, while parvicirra represents another 
with a smaller number of more slender arms. Nevertheless, he said, both the ‘‘spe- 
cies”? vary so considerably that they often intrude upon each other’s spheres. 

He wrote that the specimens obtained by Doctor Bock show that within the 
subgenus Comanthus (Vania) there occur combs of what he described as the Comaster 
and Comanthus types, and he found in Mortensen’s Japanese specimens combs of 
the Vania type in addition. 

He placed Bock’s specimens in 2 “subspecies” (comasteripinna and comanthi- 
pinna), according to the type of comb. He said that he had been neither able nor 
willing to discuss the innumerable synonyms of this species (parvicirra), and that it 
is not possible to distribute the names among the 2 new subspecies because most of 
the authors have given no information about the occurrence and appearance of the 
combs, and that even the present author ‘‘who has described hundreds of specimens 
belonging to this species,” has hardly given any other information than about cirri 
and division series. He inferred that it was therefore only natural that I had escaped 
making the observation that a comb of the Comaster type also occurs in the subgenus 
Oomanthus (Vania). 

He recalled that in his report on Mjéberg’s crinoids (1919) he recorded Carpen- 
ter’s statement concerning the occurrence of the Comaster type of comb in 3 of the 
described forms which I had placed in the synonymy of parvicirra (elongata, simplex, 
and quadrata). 

As all the specimens in Mjéberg’s collection had 4 components in the IIBr 
series and were Comaster-like in respect to the distribution of the combs, he, trusting 
to my generic diagnoses, assigned the specimens to the genus Comaster, those with 
stouter cirri to Comaster multifida and those with rudimentary cirri to C. typica, 
whereas they should (according to him) have been assigned to Comanthus parvicirra. 

He said that since then he had established the fact that the occurrence of combs 
far out on the arms is not exclusively a feature of the genus Comaster, but is found in 
the subgenus Comanthus. 

97298—31——43 
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The keys which I have heretofore published to the genera of the Comasterinae 
have not been wholly satisfactory. This has been in part due to an exaggeration of 
the importance of the occurrence of combs on the middle and distal pinnules in the 
genus Comaster. While it seems to reach its maximum in the species of this group, 
it is nevertheless equally characteristic of certain species, and of certain individuals 
in other species, in Comanthina and Comantheria, and, as shown by Carpenter long 
ago, of a large proportion of the individuals in Comanthus parvicirra, although not 
found in the very closely related C. timorensis. 

Gislén has fallen into the same error in emphasizing the number and structure 
of the combs in parvicirra. 

It was by following my somewhat misleading keys and diagnoses that he was 
led to identify Mjéberg’s specimens as Comaster multifda and C. typica, but it was 
through exaggerating the importance of his discoveries based on Bock’s specimens 
of parvicirra that he was later led to redetermining these same specimens as that 
species, whereas one of them was a typical example of Comantheria rotula and another 
an example of Capillaster multiradiata. 

Gislén said that it is not strange that both timorensis and parvicirra have caused 
all authors great trouble by the extreme variability in practically all differential 
characters elsewhere successfully employed. Not only are the cirri and cirrus seg- 
ments, division series, and brachials very variable in appearance and number, but 
there is added to this the varying development and distribution of the combs. 

He said that it is possible that the species timorensis and parvicirra have become a 
dumping ground for divers species difficult of solution or types inconvenient for the 
systematist. A full discussion of his remarks has already been given (p. 407). 

Localities—Cape St. André, Madagascar; about 30 meters; Dr. P. R. Joly, 
1901 [A. H. Clark, 1911, 1912] (2, U.S.N.M., 34944; P. M.). PI. 80, fig. 218. 

Seychelles; 62 meters [A. H. Clark, 1913] (2, B. M.). 

Mauritius [A. H. Clark, 1911, 1912, 1913] (2, B. M.). 

Investigator; Gwada, Baluchistan [A. H. Clark, 1912] (2, U.S.N.M., 34961, 34986). 

?India (probably Ceylon) [A. H. Clark, 1912] (1, I. M.). 

Investigator; Galle, Ceylon [A. H. Clark, 1912] (7, U.S.N.M., 34977, 34979, 
34981, 34998, 35008, 35025;1.M.). Pl. 78, figs. 209, 210. 

Ceylon Pearl Oyster Fisheries station XLVI; western coast of Ceylon; from off 
Mount Lavinia northward to off Colombo, from 7 to 12 miles off shore; 46-55 meters; 
bottom, nullipore balls (Lithothamnion fruticulosum), coral fragments, and some 
Orbitolites sand [Chadwick, 1904; A. H. Clark, 1912]. 

Ceylon Pearl Oyster Fisheries station LXIX; western coast of Ceylon; on and 
to the east of the north end of Chilaw Paar; 15-20 meters; bottom, yellow quartz 
sand, with some coral fragments; yellow algae with oyster spat [Chadwick, 1904; 
A. H. Clark, 1912). 

Ceylon Pearl Oyster Fisheries station IX; Gulf of Manaar; on the southwestern 
corner of West Cheval Paar, about 12 miles from land; 13 meters; bottom, fine quartz 
gravel, nullipore concretions, and many dead young pear! oyster shells; temperature, 
25.56° C.; specific gravity, 1.023 [Chadwick, 1904; A. H. Clark, 1912]. 


a 
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Ceylon Pearl Oyster Fisheries station LIV; Gulf of Manaar; in the northern part 
of the Gulf of Manaar, south of Adams Bridge; 7-73 meters; bottom varied, from sand 
to living coral [Chadwick, 1904; A. H. Clark, 1912]. 

Ceylon Pearl Oyster Fisheries station LVII; Gulf of Manaar; outside Dutch 
Moderagam Paar; 21-66 meters; bottom, Orbitolites sand, nullipores, and dead corals 
(Chadwick, 1904; A. H. Clark, 1912]. 

Ceylon Pearl Oyster Fisheries station LXIII; Gulf of Manaar; to the west of 
Periya Paar, going south; 31-100 meters; bottom, Orbitolites sand, some dead coral, 
shells, and pieces of nullipore (Chadwick, 1904; A.H. Clark, 1912]. 

Ceylon [Chadwick, 1904; A. H. Clark, 1913] (1, B. M.). 

Gulf of Manaar; littoral [Thurston, 1894: A. H. Clark, 1912]. 

Ceylon [Bell, 1887; P. H. Carpenter, 1888; A. H. Clark, 1912, 1913] (2, B. M.). 
Same; Doctor Sarasin [Reichensperger, 1913]. Same [H. L. Clark, 1915]. 

Tuticorin, Madras [Bell, 1888; Thurston, 1894; A. H. Clark, 1912]. Same, on 
stems of gorgonians [Thurston, 1894; A. H. Clark, 1912]. 

Madras [Bell, 1888; Thurston, 1894; A. H. Clark, 1912, 1913] (2, B. M.). 

Bay of Bengal (refers to the records from Madras) [Bell, 1888; A. H. Clark, 
1912]. 

Investigator; off Contors Island, Mergui Archipelago (lat. 12° 12’ N., long. 98° 
15’ E.); 15 meters [A. H. Clark, 1912] (1, U.S.N.M., 34083). 

Investigator station 7; off the northern coast of Table Island, Coco group (north 
of the Andamans); 27-64 meters; coral; December 8, 1888 [A. H. Clark, 1912] (1, 
U.S.N.M., 35006). 

Investigator; Andamans; surf line [A. H. Clark, 1912] (1, I. M.). 

Investigator; Andamans [A. H. Clark, 1912] (8, U.S.N.M., 35029, 35065; I. M.). 

Nicobar Islands; Galathea Expedition [P. H. Carpenter, 1888; A. H. Clark, 
1909, 1912] (2,C.M.). PI. 29, fig. 88; pl. 65, fig. 184. 

Singapore; Consul Svend Gad; June 17, 1904 (1); June 15, 1905 (6); April 20, 
1906 (12); December 12, 1906 (1); April 16, 1907 (4); November 27, 1907 (8); January 
9, 1908 (12); October 23, 1910 (1); [A. H. Clark, 1909, 1912] (45, U.S.N.M., 34996; 
Cl Me)s) BI 79; fies 212: 

Sumatra; O. Hagerup, 1917 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; Sebesi Strait, between 
Sumatra and Java; under stones in shallow water; July 31, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 74; Sunda 
Straits, between Sumatra and Java; 30 meters; stones and shells; July 29, 1922 (1). 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 104; Java 
Sea, off western Java (lat. 5° 52’ S., long. 106° 04’ 05’ E.); 38 meters; stones and 
sponges; August 4, 1922 (1). 

Siboga station 315; anchorage east of Sailus Besar, Paternoster Islands (north of 
Sumbava); coral reef; February 17—18, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 40; anchorage off Pulu Kawassang, Paternoster Islands; coral 
reef; April 2, 1899 [A. H. Clark, 1918] (2, U.S.N.M., E. 392). 

Sibogu station 43; anchorage off Pulu Sarassa, Postillon Islands, between Celebes 
and Sumbava; down to 36 meters; coral: April 4-5, 1899 [A. H. Clark, 1918] (1, 
Amsterdam Mus.). 
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Siboga station 310; off southeastern Sumbava (lat. 8° 30’ 00’’ S., long. 119° 07’ 
30’’ E.); 73 meters; sand, with a few pieces of dead coral; February 12, 1900 [A. H. 
Clark, 1918] (1, Amsterdam Mus.). 

Siboga; Maumeri, Flores; coral reef [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Solor (east of Flores); Doctor Semmelink [P. H. Carpenter, 1881, 1888; A. H. 
Clark, 1911, 1912] (2, L. M.). 

Siboga station 58; anchorage off Seba, Savu (between Sumba and Timor); reef; 
April 25, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 60; Haingsisi, Samau Island, Timor; reef; April 27-28, 1899 
[A. H. Clark, 1918] (18, U.S.N.M., E. 484; Amsterdam Mus.). 

Siboga station 303; Haingsisi, Samau Island (west of southwestern Timor); reef; 
February 2-5, 1900 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Siboga station 294; south of western Timor (lat. 10° 12’ 12’’ S., long. 124° 27’ 
18’’ E.); 73 meters; soft mud, with very fine sand; January 23, 1900 [A. H. Clark, 
1918] (3, Amsterdam Mus.). 

Atapupu, Timor; Prof. E. von Martens [P. H. Carpenter, 1881; A. H. Clark, 
1912] (2, Berl. M., 1647). 

Kupang, Timor; Prof. E. von Martens [P. H. Carpenter, 1881]. 

Siboga station 282; anchorage between Nusi Besi and the northeastern point of 
Timor (lat. 8° 25’ 12’ S., long. 127° 18’ 24’’ E.); 27-54 meters; sand, coral, and litho- 
thamnion; January 15-17, 1900 [A. H. Clark, 1918] (6, Amsterdam Mus.). 

Siboga station 144; anchorage north of Salomakiée (Damar) Island; reef; August 
1899 [A. H. Clark, 1918] (3, Amsterdam Mus.). 

Challenger; Banda; 31 meters [P. H. Carpenter, 1888; A. H. Clark, 1912]. 

Challenger; Banda [P. H. Carpenter, 1879, 1888; A. H. Clark, 1912, 1913] (2, 
B. M.). 

Siboga station 240; Banda; reef, and 9-36 meters; November 22—December 1, 
1899 [A. H. Clark, 1918] (2, U.'S.N.M., E. 416; Amsterdam Mus.). 

Danish expedition to the Kei Islands: Dr. Th. Mortensen; off Neira, Banda; 
about 20 meters; sand; June 10, 1922 (7); about 100-200 meters; sand and stones; 
June 5, 1922 (1). 

Amboina; Dr. J. Brock [Hartlaub, 1891; A. H. Clark, 1912; Hartmeyer, 1916] 
(1, Berl. M., 5284 [5248]). 

Amboina; Professor Strubell [Reichensperger, 1913]. 

Amboina [Déderlein, 1898; A. H. Clark, 1912]. 

Amboina; MM. Maurice Bedot and C. Pictet [Koehler, 1895; A. H. Clark, 1912]. 

South coast of Ceram; Hoedt [P. H. Carpenter, 1881, 1888; A. H. Clark, 1911, 
1912] (1, L. M.). 

Siboga station 172; anchorage between Gisser and Ceram Laut (off southeastern 
Ceram); 18 meters; coral and lithothamnion; August 26-28, 1899 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Siboga station 234; Nalahia Bay, Nusa Laut Island; 46 meters; November 19-20, 
1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Challenger; Ternate [P. H. Carpenter, 1888; A. H. Clark, 1912, 1913] (1, B. M.). 

Ternate [Pfeffer, 1900; A. H. Clark, 1912] (1, H. M.). 
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Moluccas (refers to all the records from the Moluccas) [A. H. Clark, 1912]. 

Danish expedition to the Kei Islands; Dr. Th. Mortensen; station 15; about 5 
meters; sand and lithothamnion; April 10, 1922 (1); station 20; about 50 meters; 
sand and shells; April 14, 1922 (5) [pl. 80, figs. 215, 216]; station 30; 40 meters; sand 
and shells; April 18, 1922 (2). PI. 79, fig. 211. 

Siboga station 273; anchorage off Pulu Jedan, eastern coast of the Aru Islands; 
pearl banks; 13 meters; sand and shells; December 23-26, 1899 [A. H. Clark, 1918] 
(1, Amsterdam Mus.). 

Siboga station 162; western coast of Salawatti (west of New Guinea), between 
Loslos and Broken Islands; 18 meters; coarse and fine sand, with clay and shells; 
August 18, 1899 [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Fremantle, Western Australia [A. H. Clark, 1911, 1912, 1913] (1, B. M.). 

Endeavour; between Fremantle and Geraldton, Western Australia [A. H. Clark, 
1914] (1, W. A. M.). 

Wooded Isle, Abrolhos Islands (Houtmans Rocks), Western Australia [H. L. 
Clark, 1923] (7, W. A. M.) 

Cape Baudin, Australia; Péron and Lesueur [A. H. Clark, 1911, 1912] (1, P. M.). 
Baudin Island [A. H. Clark, 1911] refers to the same specimen. 

Mjéberg’s station 5; Cape Jaubert, Western Australia, 42 miles westsouthwest; 
13 meters; July 5, 1911 [Gislén, 1919, 1922]. 

Bassett-Smith bank; 16 meters [A. H. Clark, 1912, 1913] (2, B. M.). 

Northwest Australia [A. H. Clark, 1911, 1912]. This refers to the preceding 
record. 

Mer, Murray Islands, Torres Strait; southwest reef; H. L. Clark, October 3, 
1913 [H. L. Clark, 1915, 1921] (1, M. C. Z., 545). Same, October 14, 1913 [H. L. 
Clark, 1915, 1921] (fragments, M. C. Z., 546). 

Mer, Murray Islands; south flat; H. L. Clark, September 25, 1913 [H. L. Clark, 
1915, 1921] (1, M. C. Z., 584). 

Mer, Murray Islands; H. L. Clark, October 1913 [H. L. Clark, 1915, 1921] 
(19, M. C. Z., 543, 547, 582, 583). 

Mer, Murray Islands; H. L. Clark, 1913 [H. L. Clark, 1915, 1921] (3, M. C. Z., 
544, 581). 

Alert; Warrior Reef, Torres Strait [Bell, 1884; P. H. Carpenter, 1888; A. H. 
Clark, 1912, 1913] (1, B. M.). 

Thursday Island [A. H. Clark, 1912]. 

Challenger station 186; Prince of Wales Channel, Torres Strait (lat. 10° 30’ S., 
long. 142° 18’ E.); 15 meters; coral mud; September 3, 1874 [P. H. Carpenter, 1888; 
A. H. Clark, 1912, 1913] (2, B. M.). 

Torres Strait; Prof. J. Beete Jukes; H. M.S. Fly, 1843-1847 [A. H. Clark, 1913] 
(2, B. M.). 

Port Denison, Queensland [A. H. Clark, 1912]. 

Alert; Port Molle, Queensland [Bell, 1884; P. H. Carpenter, 1888; A. H. Clark, 
1912, 1913] (2, B. M.). 

Port Molle, Queensland [A. H. Clark, 1911] (2, Austr. M.). 
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Moreton Bay, Queensland [P. H. Carpenter, 1888 (as Moreton Bay, Fiji); 
Hartlaub, 1891; A. H. Clark, 1912] (8, H. M.). 

Australian seas; MM. Péron and Lesueur, 1803 [P. H. Carpenter, 1881, 1888; 
A. H. Clark, 1911, 1912] (8, U.S.N.M., 34987; P. M.). 

Friedrich-Wilhelms-Haven, New Guinea; Herr H. Schéde [A. H. Clark, 1912; 
Hartmeyer, 1916] (3, Berl. M., 5944). 

Challenger; Admiralty Islands, Bismarck Archipelago; 29-36 meters; [P. H. 
Carpenter, 1888; A. H. Clark, 1912, 1913] (2, B. M.). 

Challenger; Admiralty Islands; 29-46 meters [P. H. Carpenter, 1879, 1888] 
(Ql BaMep): 

Pitilu, Admiralty Islands; Dr. G. Duncker, October 12-13, 1908 [A. H. Clark, 
1912) Gi RE Mei PISS eiiot 220% 

Ekalin, St. Matthias Island, Bismarck Archipelago; shore and reefs [A. H. 
Clark, 1912] (1, H. M.). 

New Caledonia; 1886 [A. H. Clark, 1911, 1912] (1, P. M.). 

New Hebrides [A. H. Clark, 1911] (1, Austr. M.). 

Sandal Bay, Lifu, Loyalty Islands; Prof. Arthur Willey [Bell, 1899; A. H. Clark, 
1912]. 

Tonga and Fiji [A. H. Clark, 1912] (1, H. M.). 

Challenger station 174, B, C or D; near Kandavu, Fiji (lat. about 19° 06’ S., long. 
about 178° 18’ E.); 466, 383, or 1,115 meters; coral mud; August 3, 1874 [P. H. Car- 
penter, 1888; A. H. Clark, 1912]. The specimen could not have come from any of 
the depths indicated; it was probably taken in shore collecting. 

Ovalao, Fiji; Herr Arkona [A. H. Clark, 1912] (1, Berl. M., 2405). 

Swan Point, Vanua Mbalavu, Fiji; Alexander Agassiz, November 25, 1897 (1, 
M: C: Z., 36): 

Suva Reef, Viti Levu, Fiji; Alexander Agassiz, December 12, 1897 (3, M. C. Z., 
198, 203, 204). 

Fiji [Liitken, 1874, 1877; P. H. Carpenter, 1888; Hartlaub, 1891; A. H. Clark, 
1912]. 

Vavao, Tonga (Friendly) Islands; MM. Hombron and Jacquinot, 1841; Astro- 
labe [J. Miller, 1849; P. H. Carpenter, 1879, 1888; A. H. Clark, 1911, 1912] (1, 
P.M.). 

Challenger; Tongatabu Reefs [P. H. Carpenter, 1888; A. H. Clark, 1912, 1913] 
@)BaMe): 

Tonga Islands; Godeffroy Museum, 1871 [Liitken, 1874, 1877; A. H. Clark, 
1909, 1912] (2, C.M.). PI. 73, fig. 200. 

Tonga Islands [von Graff, 1884]. 

Samoa [A. H. Clark, 1912]. 

Gilbert (Kingsmill) Islands [P. H. Carpenter, 1888; Hartlaub, 1912; A. H. 
Clark, 1912]. 

Ponapé, Caroline Islands [Hartlaub, 1891 (as Panope); A. H. Clark, 1912 (as 
Panopé, New Guinea)]. 

Pelew Islands [A. H. Clark, 1912]. 

Dr. Sixten Bock’s expedition to Japan station 49; Bonin Islands, in the Channel; 
64 meters; August 2, 1914 [Gislén, 1922]. 


A MONOGRAPH OF THE EXISTING CRINOIDS 671 


Dr. Sixten Bock’s expedition to Japan station 40; Bonin Islands; Taki Ura; 
diver; coral bottom; July 28, 1914 [Gislén, 1922]. 

Lot’s Wife’s Rock (north of the Bonin Islands, about lat. 30° N.) bearing NE. % 
E. (true), 1.1 miles distant; U.S. S. Alert, June 27, 1880 (2). 

Tokyo (Yeddo) Bay, Japan; Prof. Edward S. Morse [P. H. Carpenter, 1881, 
1888; Hartlaub, 1912; A. H. Clark, 1912] (14, U.S.N.M., 34968; M. C. Z., 35, 
202). 

Dr. Sixten Bock’s expedition to Japan station 63; Misaki, Sagami Bay, Japan; 
shore at low tide; September 14, 1914 [Gislén, 1922]. 

Misaki; Prof. Bashford Dean (1, U.S.N.M., 36138). 

Mortensen’s station 1; Misaki Biological Station; on the shore; April 23, 1914 
(Gislén, 1927]. 

Mortensen’s station 2; Misaki; shore; April 1914 [Gislén, 1927]. 

Mortensen’s station 4; Misaki; shore; May, 1914 [Gislén, 1927]. 

Mortensen’s station 23; Misaki; on roots of Laminaria; 1.8-3.6 meters; June 
16, 1914 [Gislén, 1927]. 

Mortensen’s sation 20; Okinose, Sagami Bay; 110 meters; hard bottom; June 
11, 1914 [Gislén, 1927]. 

Sagami Bay; Dr. Th. Mortensen [Gislén, 1922]. This refers to the 5 preceding 
stations. 

Southern Japan [A. H. Clark, 1912]. This refers to Professor Morse’s specimens 
from Tokyo Bay. 

Amoy, China, Consul Robert Swinhoe [A. H. Clark, 1913] (28, B. M.). 

Amoy [A. H. Clark, 1912] (5, U.S.N.M., 34988; Berl. M., 5352). 

Near the Pescadores Islands, west of Formosa (lat. 23° 20’ N., long. 118° 30’ 
E.); 31 meters; Andrea, 1869 [von Graff, 1884 (longitude given as 118° 30’ and also 
as 118° 38’ E.); A. H. Clark, 1909] (10, C. M.). 

Formosa (Taiwan) [A. H. Clark, 1912]. This refers to the preceding record. 

China Sea [P. H. Carpenter, 1888; A. H. Clark, 1909, 1912] (3, C. M.). 

Macclesfield Bank; 18-24 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 
Same; 24 meters [Bell, 1894; A. H. Clark, 1913] (2, B. M.). Same; 24-66 meters 
[Bell, 1894; A. H. Clark, 1913] (4, B. M.). Same; 40-55 meters [Bell, 1894; A. H. 
Clark, 1913] (4, B. M.). Same; 47 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 
Same; 53-58 meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). Same; 36-64 
meters [Bell, 1894; A. H. Clark, 1913] (1, B. M.). 

Macclesfield Bank [A. H. Clark, 1912]. This refers to the preceding records. 

Albatross station 5109; China Sea, off southern Luzon; Corregidor Light bearing 
N. 42° E., 25.8 miles distant (lat. 14° 03’ 45’’ N., long. 120° 16’ 30’’ E.); 18-22 
meters; coral; January 15, 1908 (2, U.S.N.M., 35945). 

Port Galera, Mindoro, Philippines; Dr. Laurence E. Griffin (5, M. C. Z., 616, 
664, 674, 676). 

Cabulaun (northeast of Palawan), Philippines; Prof. Carl Semper [P. H. Car- 
penter, 1879, 1888; A. H. Clark, 1912]. 

Albatross station 5218; between Burias and Luzon; Anima Sola Island (E.) 
bearing N. 10° W., 2 miles distant (lat. 13° 11’ 15’’ N., long. 123° 02’ 45’” E.); 36 
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meters; coarse sand; April 22, 1908 [A. H. Clark, 1909, 1912] (2, U.S.N.M., 35005, 
35946). 

Albatross station 5205; off the eastern coast of Leyte; Caguayan Point bearing 
N. 2° E., 0.7 miles distant (lat. 11° 19’ 30’’ N., long. 124° 58’ 05’’ E.); 15 meters; 
April 13, 1908 [A. H. Clark, 1908, 1912] (2, U.S.N.M., 35014). 

Bantayan Reef, Cebu; Dr. Laurence E. Griffin (2, M. C. Z., 381, 382). 

Cebu [P. H. Carpenter, 1888; A. H. Clark, 1912]. 

Albatross station 5414; between Cebu and Bohol; Lauis Point Light bearing N. 
67° W., 9.5 miles distant (lat. 10° 10’ 40’’ N., long. 124° 02’ 45’’ E.); no depth given; 
March 24, 1909 [A. H. Clark, 1911, 1912] (1, U.S.N.M., 35063). 

Albatross station 5413; between Cebu and Bohol; Lauis Point Light bearing N. 
68° W., 10 miles distant (lat. 10° 10’ 35”” N., long. 124° 03’ 15’ E.); 77 meters; 
March 24, 1909 [A. H. Clark, 1911, 1912] (1, U.S.N.M., 34990). 

Ubay, Bohol, Philippines; Prof. Carl Semper [P. H. Carpenter, 1879, 1881, 1888; 
A. H. Clark, 1912]. 

Bohol; Prof. C. Semper [P. H. Carpenter, 1879, 1881, 1888; von Graff, 1884; 
A. H. Clark, 1912 (as Bohol)]. 

Albatross station 5248; Gulf of Davao, southeastern Mindanao; Lanang Point 
bearing S. 33° W., 0.4 miles distant (lat. 7° 07’ 25’’ N., long. 125° 40’ 24’’ E.); 33 
meters; coral; May 18, 1908 [A. H. Clark, 1909, 1912] (1, U.S.N.M., 34980). PI. 
80, fig. 217. 

Albatross station 5254; Gulf of Davao; Linao Point bearing N. 44° E., 0.7 mile 
distant (lat. 7° 05’ 42’’ N., long. 125° 39’ 42’’ E.); 38 meters; sand and coral; May 
18, 1908 [A. H. Clark, 1909, 1912] (1, U.S.N.M., 35007). 

Albatross station 5253; Gulf of Davao; Linao Point bearing N. 22° E., 1.5 miles 
distant (lat. 7° 04’ 48’” N., long. 125° 39’ 38’’ E.); 51 meters; coral; May 18, 1908 
[A. H. Clark, 1909, 1912] (2, U.S.N.M., 34969, 36041). 

Siboga station 131; anchorage off Beo, Karakelang Islands, Talaoer group 
(southeast of Mindanao); reef, and also at 13 meters on mud and sand; July 24-25, 
1899 [A. H. Clark, 1918] (2, Amsterdam Mus.). 

Siboga station 133; anchorage off Lirung, Salibabu Island, Talaoer group; 36 
meters; mud and hard sand; July 25-27, 1899 [A. H. Clark, 1918] (2, Amsterdam 
Mus.). 

Challenger; Zamboanga, southwestern Mindanao; 18 meters [von Graff, 1887; 
P. H. Carpenter, 1888; A. H. Clark, 1912, 1913] (8, U.'S.N.M., 17525; B. M.). PI. 
79, figs. 213, 214. 

Dr. Th. Mortensen’s Pacific expedition, 1914-1916; Santa Cruz Island, Zam- 
boanga; coral reef; February 25-28, 1914 (1). 

Dr. Th. Mortensen’s Pacific expedition, 1914-1916; off Jolo (Sulu); coral reef; 
March 20, 1914 (2); about 36-55 meters; sand and coral; March 19, 1914 (1). 

Albatross station 5142; in the vicinity of Jolo (Sulu); Jolo Light bearing S. 50° 
W., 3.9 miles distant (lat. 6° 06’ 10’” N., long. 121° 02’ 40’’ E.); 38 meters; coral 
sand and shells; February 15, 1908 [A. H. Clark, 1908, 1912] (1, U.S.N.M., 35011). 
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Albatross station 5137; in the vicinity of Jolo; Jolo Light bearing S. 61° E., 1.3 
miles distant (lat. 6° 04’ 25’’ N., long. 120° 58’ 30’” E.); 36 meters; sand and shells; 
February 14, 1908 (1, U.S.N.M., 34978). 

Albatross; Pangasinan Island (near Jolo), south point; reef; February 13, 1908 
[A. H. Clark, 1908, 1912] (1, U.S.N.M., 35054). 

Siboga station 99; anchorage off North Ubian; June 28, 1899, to the west and 
June 30 to the east of the island; 16-23 meters [A. H. Clark, 1918] (21, U.S.N.M., E. 
459; Amsterdam Mus.); surface [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Jolo (Sulu) archipelago [P. H. Carpenter, 1888 (as Sooloo); A. H. Clark, 1912] 
(C2553 

Albatross; Tataan Island, Jolo Archipelago; February 19, 1908 [A. H. Clark, 
1908, 1912] (1, U.S.N.M., 35004). 

Albatross station 5147; Jolo Archipelago in the vicinity of Siasi; Sulade Island 
(E.) bearing N. 3° E., 8.4 miles distant (lat. 5° 41’ 40’’ N., long. 120° 47’ 10’’ E.); 
38 meters; coral sand and shells; February 16, 1908 [A. H. Clark, 1908, 1912] (6, 
U.S.N.M., 34994, 35010). 

Albatross station 5159; Tawi Tawi group, Jolo Archipelago; Tinakta Island (N.) 
bearing N. 82° W., 1.4 miles distant (lat. 5° 11’ 50’’ N., long. 119° 54’ 00”” E.); 18 
meters; coral sand; February 21, 1908 [A. H. Clark, 1908, 1912] (11, U.S.N.M., 34992, 
35086, 35094). 

Albatross station 5163; Tawi Tawi group; Observation Island bearing N. 79° W., 
6.7 miles distant (lat. 4° 59’ 10’’ N., long. 119° 51’ 00’’ E.); 51 meters; coral sand; 
February 24, 1908 [A. H. Clark, 1908, 1912] (3, U.S.N.M., 34970, 35021). 

Siboga station 96; Jolo Archipelago; south side of the pearl banks (between the 
Jolo Archipelago and Borneo); 15 meters; lithothamnion bottom [A. H. Clark, 1918]. 
(7, Amsterdam Mus.); plankton [A. H. Clark, 1918] (1, Amsterdam Mus.). 

Albatross; Philippine Islands; no further data [A. H. Clark, 1908, 1912] (8, 
U.S.N.M., 34993). 

Philippines; J. B. Steere (3, U.S.N.M., 36170). 

Philippines [W. B. Carpenter, 1876; Greeff, 1876; P. H. Carpenter, 1876, 1877, 
1880, 1881, 1887, 1888; Perrier, 1886; Hamann, 1889; A. H. Clark, 1912]. This 
refers to the specimens from Cabulaun, Ubay, and Bohol collected by Prof. Carl 
Semper. 

North Borneo [Grube, 1875; P. H. Carpenter, 1888; A. H. Clark, 1912]. 

Siboga station 796; Pulu Kabala-dua, Borneo Bank; shore; June 12-13, 1899 
{A. H. Clark, 1918] (28, Amsterdam Mus.). 

Siboga station 78; Lumu Lumu shoal, Borneo Bank; 34 meters; coral and coral 
sand; June 10-11, 1899 [A. H. Clark, 1918] (15, U.S.N.M., E. 402; Amsterdam Mus.). 

Siboga station 81; Pulu Sebangkatan, Borneo Bank; reef; June 14, 1899 [A. H. 
Clark, 1918] (1, Amsterdam Mus.). 

Pacific Ocean (probably Jolo); United States Exploring Expedition (fragments, 
U.S.N.M., 2708). 

No locality [J. Miller, 1841; Dujardin and Hupé, 1862; P. H. Carpenter, 1879, 
1888]. Same; Gazelle [A. H. Clark, 1909, 1912; Hartmeyer, 1916] (2, Berl. M., 5332, 
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5418). Same [A. H. Clark, 1913] (1, B. M.). Same; from the Godeffroy Museum 
(1, B. M.). Same; a specimen in the Vienna Museum [P. H. Carpenter, 1888]. 

Geographical range-—From Madagascar, Mauritius, the Seychelles, and Baluchis- 
tan to Australia, south to Fremantle on the west and Moreton Bay on the east, New 
Caledonia, Fiji, Tonga, the Gilbert, Caroline, Pelew, and Bonin Islands, southern 
Japan, and Amoy, China. 

Bathymetrical range—From the low-tide mark down to 110 meters. Most of 
the records are from very shallow water. 

Young individuals have twice been taken swimming at or near the surface 
(Siboga station 96 and 99). 

Thermal range.—One record, 25.56° C. 

Salinity —One record, 1.023. 

Occurrence—Dr. Hubert Lyman Clark said that this is one of the loveliest 
crinoids found at Mer, but it is not at allcommon. The specimens taken were found 
on the under side of rock fragments. 

Mr. Edgar Thurston wrote that on the coast of Madras he found individuals of 
this species clinging to gorgonians. 

Two young 10-armed individuals of this species have been taken swimming at 
or near the surface, one at Siboga station 96, the other at Siboga station 99. The 
only other crinoid which has been captured at the surface is a young specimen of 
Dorometra nana." 

History.—This species was first described as Alecto parvicirra by Prof. Johannes 
Miller in 1841 from a specimen without locality in the Paris Museum. Miller did 
not himself study the specimen, but based his description on notes taken for him by 
Dr. F. H. Troschel. Later Miiller visited the Paris Museum, and in his monograph 
published in 1849 he gave notes on another specimen from Vavao in the Tonga Islands 
which he found there. As his description of Comatula (Alecto) parvicirra, published 
in 1849, does not differ from the original description published in 1841, it is quite 
probable that he did not see the specimen which had been examined by Troschel. 

Dujardin and Hupé in 1862 republished Miiller’s original description, calling the 
species Comatula parvicirra. Dujardin, who wrote the portion of this work dealing 
with the comatulids, had not at that time seen Miiller’s monograph, and therefore 
makes no mention of the specimen from Vavao. Apparently he was unable to iden- 
tify the type specimen of parvicirra in the collection, for he said that it is ‘‘given by 
Miller as in the Paris Museum.’”’ Elsewhere he said that among the 24 species of 
comatulids in the Paris Museum there are 3 described by Miller, ‘‘assuming that 
Comatula brevicirra is identical with his parvicirra.” 

Prof. Christian F. Liitken in 1874 inserted the new name Actinometra intricata, 
followed by the localities Tonga and Fiji, in a list of comatulids printed in the cata- 
logue of the Godeffroy Museum at Hamburg. This was repeated in 1877, when 
Port Denison was added to the localities. The specimen from Port Denison, and 
most of the others, are Comanthus timorensis, by 1 or 2 seem to have been C. 
parvicirra. 





1 See vol. 1, pt. 2, pp. 596, bottom, and 606, second paragraph. 
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In 1875 Prof. Adolph Eduard Grube described a species which he called Comatula 
mertensi from North Borneo, based apparently on 2 specimens. 

In 1876 Dr. W. B. Carpenter published notes on the nervous system of a coma- 
tulid which he called Actinometra armata, using a manuscript name which had been 
given to it by Prof. Carl Semper who had collected it during his residence in the 
Philippines, and in the same year Dr. P. H. Carpenter published other anatomical 
notes upon the same form. There are many subsequent references to the anatomy 
of this type, all of which, excepting the work of Hamann, who studied material sent 
him by P. H. Carpenter, are based upon the original investigations of the two Car- 
penters. 

In 1879 Dr. P. H. Carpenter described in great detail a new species which he 
called Actinometra polymorpha. He remarked that the manuscript name Actino- 
metra armata had been given to this type by Professor Semper on account of the 
small spines with which the segments of the arms and pinnules are fringed, more 
especially upon their dorsal and aboral margins. As, however, this character is a 
very general one among the comatulids, and as it is by no means so well developed 
in this type as it is in many others, Carpenter thought it advisable not to adopt 
Professor Semper’s specific name armata, more especially as it had already been 
employed by Pourtalés to designate a new American species (Analeidometra armata). 

Carpenter believed polymorpha to be very closely allied to, if not actually identical 
with, the type described by Miiller as Alecto parvicirra. His diagnosis of polymorpha 
includes both parvicirra and timorensis. The locality is given as Bohol. 

Carpenter’s material consisted of 12 specimens, 8 of which he regarded as typical. 
The other 4 he diagnosed individually as varieties. Of these, variety 1, from Ubay, 
and variety 2, from Cabulaun, are referable to parvicirra, while variety 3, from Bohol, 
and variety 4, from Ubay, are referable to timorensis. 

Of parvicirra he said that the type specimen does not exist in the Paris Museum 
under that name, nor even under the name of Comatula brevicirra Troschel (he should 
have said Valenciennes) which seems to have been used as an equivalent for it. He 
believed that 3 small specimens in alcohol from the voyage of Péron and Lesueur in 
1803 which he found, together with 2 specimens of Comatula pectinata, under the name 
of Comatula simplex, are really those which were described by Miiller as parvicirra. 

In 1910 I examined these 3 small alcoholic specimens at the Paris Museum and 
found them to be examples of Comanthus parvicirra. One of them is now in the collec- 
tion of the United States National Museum. 

Speaking of Lamarck’s Comatula rotalaria, Carpenter said that, according to 
Miller, there are only 2 radials in this species, which are united by syzygy, while 
they bear the IIBr axillaries directly, and these are also syzygial segments. He 
remarked that although, like Miiller, he had examined Lamarck’s original specimen 
of this species, he can not confirm Miiller’s statement. He noted that it is true that 
only 2 radials (that is, the 2 elements of the IBr series) are visible externally, but 
this is often the case in comatulids with a broad centrodorsal, and he was quite unable 
to satisfy himself that they are united by syzygy as described by Miiller, and as in 
the case of the second and third radials of Comatula solaris, while he was equally 
unable to determine a syzygial union between the 2 segments of which the I[Br 
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series are composed. He said that Lamarck’s original specimen of Comatula rotalaria 
in the Paris Museum is wrongly labeled Comatula brevicirra. 

A specimen from Cape Baudin collected by Péron and Lesueur is evidently the 
one which Carpenter found labeled Comatula brevicirra and took to be the type of 
Lamarck’s Comatula rotalaria. It is also undoubtedly the one on which Dujardin 
(1862) based the suggestion that brevicirra and parvicirra are identical. This specimen 
I examined in 1910 and found to be an example of Comanthus parvicirra. It can 
not, however, be the type of that species. 

Under the name of Comatula rotalaria I found the 2 specimens which were 
described by Lamarck as that species, and were later redescribed by Miller. They 
were properly labeled, and I do not understand how they were overlooked by Car- 
penter. 

I also found and studied the specimen of parvicirra from the voyage of the 
Astrolabe collected by Hombron and Jacquinot at Vavao in 1841 and described by 
Miiller in 1849. i 

In the same memoir Carpenter said that in 3 species of Actinometra from the 
Challenger collection the anterior arms are longest, although all the arms, anterior 
and posterior alike, are grooved and bear tentacles. He does not again refer to this 
statement, and he never indicated the species to which he referred. One of these 
species, however, he subsequently (1888) described under the name of Actinometra 
elongata. 

In 1881 Carpenter published a further discussion of Actinometra parvicirra under 
which he placed as synonyms -Alecto timorensis Miiller, Actinometra armata P. H. 
Carpenter, and Actinometra polymorpha P. H. Carpenter. 

He mentioned having found the specimen from Vavao in the Paris Museum 
under the name of Comatula brevicirra. 

He said that 3 small specimens from the voyage of Péron and Lesueur may 
possibly be the originals of Alecto parvicirra, and remarked that the chief difficulty 
in the way of this identification is the fact that in all of them there are less than 20 
arms, while Miiller gave 27 for parvicirra. 

He added that whether they are the types or not they are specifically identical 
with the one from Vavao which Miller had placed under parvicirra. 

He wrote that the closer examination of the Paris specimens which he made 
during his second visit to the Paris Museum (in 1880), aided by the knowledge gained 
during 4 years of pretty continuous study of the comatulids, had led him to identify 
parnecirra with the series of specimens from the Philippine Islands which he had 
described under the name of Actinometra polymorpha. 

Two specimens from Solor, one from Ceram, and another from an unknown 
locality in the East Indies which he found in the Leyden Museum were recorded, 
together with one from Kupang, Timor, in the Berlin Museum. 

In the Challenger report on the stalked crinoids (1884) Carpenter published many 
anatomical observations on this species based on dissections of some of Semper’s 
specimens from the Philippines. He also mentioned it as the type of a special species 
group within the genus Actinometra characterized by having the IIBr series 4 (3 +4). 

Prof. F. Jeffrey Bell in 1884 recorded, as Actinometra parvicirra, a small specimen 
collected by the Alert at Warrior Reef and determined for him by Dr. P. H. Carpenter, 
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and another from Port Molle. A second example from Port Molle he recorded under 
the name of Actinometra cumingii. 

In an article on the cirri of comatulids published in 1886 Carpenter mentioned 
that in this species there are no cirri of the ‘‘small mature”’ type. 

Professor Bell in 1887 recorded Actinometra parvicirra from Ceylon, the record 
being based upon specimens of both parvicirra and timorensis. An additional speci- 
men of parvicirra he recorded under the name of Actinometra cumingi. In the same 
year Prof. Ludwig von Graff described the myzostomes which Carpenter had found 
on some specimens collected by the Challenger at Zamboanga. 

In 1888 Bell recorded specimens from Tuticorin, Madras, which had been col- 
lected by Mr. Edgar Thurston. Among these were representatives of Capillaster 
multiradiata, Comanthus parvicirra, and C. timorensis. In a list of the echinoderms 
of the Sea of Bengal published in the same paper Bell included Actinometra cumingii, 
the record being based upon a specimen of parvicirra. 

In his report on the comatulids collected by the Challenger published in 1888 
Carpenter discussed this species at some length. He noted the occasional occurrence 
of a stellate centrodorsal with rudimentary cirri, and mentioned the variation inthe 
IIBr series, citing specimens, including one in the Vienna Museum, in which 5 of the 
IIBr series are 2 and 5 are 4 (3+4). He says that, in view of the variability in the 
IIBr series, it is necessary to use for systematic purposes the majority occurrence. 
He called attention to the very wide distribution of this species as understood by him, 
and spoke of the existence of different varieties in the same place as illustrated by the 
5 varieties in the series of specimens which he had described under the name of 
Actinometra polymorpha, 2 of which are found at Ubay and 2 at Bohol. He noticed 
the occurrence of spherodes in the posterior arms, and gave the number of arms, as 
he had done in 1879, as 13-39. 

Carpenter made parvicirra the type of a special group of species within the genus 
Actinometra, the Parvicirra group, which is characterized by having the IIBr series 
4 (3+4), a pinnule on the second brachial but none on the first, and the first syzygy 
between brachials 3+ 4. 

In his key to the species of this group parvicirra appears three times—(1) among 
species with IIBr series only, (2) among species with IIIBr series, and (3) among 
species with IVBr series. 

In the synonymy of parvicirra he included timorensis Miiller, wahlbergii Miiller, 
mertensi Grube, armata P. H. Carpenter, polymorpha P. H. Carpenter, meyeri P. 
H. Carpenter, annulata Bell, and mutabilis Liitken, MS., in part. He thus included 
under parvicirra the forms here given as Comanthus wahlbergii, Comanthus timorensis, 
and Comanthus parvicirra. 

He gave a description and detailed discussion of Actinometra parvicirra as 
understood by him, and recorded 18 specimens from 7 Challenger stations. He also 
gave a list of all the localities from which he had seen specimens. 

The allocation in the present work of the specimens recorded by Carpenter is 
as follows: Comaster distincta, Zamboanga (‘““Samboangan’’) (part); Comanthus 
wahlbergii, Simon’s Bay, Cape of Good Hope, Durban (‘‘Port Natal”); Comanthus 
samoana, Peru; Comanthus parvicirra, Challenger stations 174, 186 (part), Banda 
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(part), Ternate, Admiralty Islands, Zamboanga, Ceylon (part), Nicobar Islands, 
Australian seas, Timor (part), Solor, North Borneo, Jolo (‘‘Sooloo”’), China Sea, 
Tokyo (‘‘Yedo”), Cebu (‘Zebu’’) (part), Bohol (part), Ubay (part), Cabulaun 
(“Cabulan”’), Ceram, Warrior Reef, Torres Straits (part), Port Molle, Gilbert 
(“Kingsmill”) Islands, Moreton Bay, Queensland (not Fiji), Vavao; Comanthus 
timorensis, Challenger station 186 (part), Banda (part), Ceylon (part), Timor (part), 
Cebu (part), Bohol (part), Ubay (part), Batjan, Torres Strait (part). 

He said that although on two occasions (1876 and 1880) he had searched care- 
fully through the large comatulid collection in the Paris Museum he had been unable 
to identify the original type of Miiller’s parvicirra. The number of arms mentioned 
by Miller, 27, is larger than in some individuals from the voyage of Péron and 
Lesueur which certainly belong to this species, though he did not think that they 
can be the types of it as he formerly suggested. But he could find no reference to 
them in any of Miiller’s writings, though he must certainly have seen them when in 
Paris, while they must also have been known to Lamarck, who based other species 
on comatulids obtained by Péron and Lesueur. 

He remarked that although Miiller’s type specimen seems to have disappeared, 
the one from Vavao which he described in 1849 is in excellent condition. 

Miiller’s Alecto wahlbergi he said he was for a long time inclined to regard as 
specifically distinct from parvicirra, but finally he had been obliged to abandon this 
view and had been forced to consider it as another variety of parvicirra. 

He noted that he had examined the types of Grube’s Comatula mertensi and 
found them to be identical with parvicirra. His reasons for reducing armata and 
polymorpha to synonyms of parvicirra are given. His Actinometra meyeri and Bell’s 
Actinometra annulata were placed in the synonymy of parvicirra, and the reasons 
for this disposition were given. 

He mentioned having found some specimens which had been distributed by 
the Godeffroy Museum bearing the name Actinometra mutabilis Liitken, MS., from 
Moreton Bay and the Nicobar Islands. 

Carpenter described a new species, Actinometra quadrata, in the Parvicirra 
group which he distinguished from parvicirra by its relatively much longer brachials. 
The type was a Challenger specimen from the Tongatabu reefs, but he said that some 
specimens from the Nicobar Islands in the museums at Copenhagen and at Vienna 
should perhaps be referred to it on account of the length of their brachials. Further 
on (under parvicirra) he remarked that 1 or 2 specimens among those collected by 
the Challenger at Zamboanga appear to approach quadrata, and it may be that the 
latter name will have to be abandoned. 

Within the genus Actinometra Carpenter established another species group 
which he called the Valida group, which was characterized by having the IBr 
series 2 and the first syzygy between brachials 3+4. He said that 2 somewhat 
different types of structure are included in this group—(1) forms with IIIBr series 
like the II Br series, and (2) forms with the IJIBr series 4 (3 +4). In addition to these 
there are also species, like elongata and simplex, which normally have no IIIBr series 
at all. 

The species which he assigned to this group, the localities whence they came, 
and the number of specimens he examined are as follows: Aciinometra elongata 
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(Banda, 1 specimen); Actinometra simpler (Admiralty Islands, 1 specimen); Acti- 
nometra rotalaria (Zamboanga, 18 meters, 2 specimens; Australia, 1 specimen); 
Actinometra valida (Challenger station 186, 1 specimen). 

As I have explained above, the specimen from Australia in the Paris Museum 
which Carpenter took to be the type of Lamarck’s Comatula rotalaria is in reality 
quite a different thing. Carpenter did not actually see the specimens which were 
described by Lamarck and redescribed by Miiller. 

The 2 specimens from Zamboanga determined as Actinometra rotalaria and the 
single specimens of Actinometra simplex and Actinometra elongata are simply examples 
of parvicirra with more I1Br 2 series than usual. The single specimen of Actinometra 
valida is an example of timorensis with more I1Br 2 series than usual. 

Speaking of Actinometra elongata and Actinometra simpler, Carpenter said that 
with one exception, which is in the national collection (British Museum), these are 
the only comasterids which have such a simple arm structure—that is, the I/Br 
series 2 and no I1IBr series. He said nothing more about this specimen, which is 
one of those collected in Torres Strait by Prof. J. Beete Jukes. 

In 1891 Dr. Clemens Hartlaub recorded and gave notes upon a number of speci- 
mens identified as Actinometra parvicirra from various localities. 

He divided parvicirra into 2 types which he called A and B. Type A is the 
equivalent of Comanthus samoana, while Type B includes Comanthus parvicirra and 
C. timorensis. 

The allocation in the present work of the specimens recorded is as follows: 
Comanthus samoana, Amboina (part), Peru, Samoa; Comanthus parvicirra, Amboina 
(part), Ponapé (‘‘Panope’’), Moreton Bay; Comanthus timorensis, Amboina (part), 
Mortlock Island, Lombock Strait, Fiji, Tonga (2), Atjeh. 

Hartlaub found the following manuscript names of Liitken associated with some 
of the specimens he examined: Actinometra guttata, with a specimen from Fiji 
(=timorensis); Actinometra intricata, with 2 specimens from Tonga (=timorensis); 
Actinometra mutabilis, with specimens from Moreton Bay (=parvicirra); Actinometra 
trachygaster, with specimens from Peru (=samoana). 

He accepted and referred to Carpenter’s synonymy for this species; but he 
mentioned a specimen from Tonga with 39 arms and all of the IIBr series 2 which, 
according to Carpenter’s scheme, would fall in Actinometra valida. 

In 1894 Professor Bell recorded Actinometra parvicirra from northwestern Aus- 
tralia, but the specimens upon which this record was based represented Comatula 
pectinata and Comantheria briareus. In the same paper he recorded parvicirra from 
the Macclesfield Bank, these specimens representing Comaster brevicirra and Coman- 
thus parvicirra. 

Mr. Edgar Thurston in 1894 recorded parvicirra from the Gulf of Manaar and 
Tuticorin, the identification of his specimens having been made by Bell, who in 1888 
published an advance notice of them. 

In 1895 Prof. René Koehler recorded parvicirra from the Bay of Amboina, and 
in 1898 Prof. Ludwig Déderlein again recorded it from Amboina. In 1899 Bell 
recorded this species from Sandal Bay, Lifu, where it had been collected by Prof. 
Arthur Willey, and in 1900 Prof. Georg Pfeffer recorded it from Ternate. 
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Mr. Herbert C. Chadwick in 1904 recorded Actinometra parvicirra from a number 
of localities about Ceylon, his specimens representing Comanthus parvicirra and C. 
timorensis, and Comissia chadwicki. 

Shortly after taking up the study of the crinoids in 1907 I discovered that 
Actinometra is a pure synonym of Comatula. In transferring Carpenter’s species 
from Actinometra to Comatula I found that his Actinometra (now Comatula) simplex 
described in the Challenger report was preoccupied by the Comatula simplex men- 
tioned by him in 1881. As he gave a few of the characters of the latter, the name 
can not be considered as a nomen nudum. The Actinometra simplex described in the 
Challenger report I therefore renamed Comatula orientalis. Later in the same year 
I published a revision of the genus Actinometra as understood by Carpenter, dividing 
it into 2 genera, Comatula and Comaster. In this paper I did not attempt a revision 
of the species, but simply listed under Comaster the various forms admitted in the 
Challenger report and here referred to parvicirra. 

In July, 1908, in a paper on the crinoids of Japan based on the collection of Mr. 
Alan Owston, I recorded Comaster parvicirra from 2 localities in Sagami Bay. These 
specimens subsequently proved to be examples of Comaster serrata. In a paper pub- 
lished in August, 1908, I noted that in 1849 Miiller had placed his Alecto elongata, 
described in 1841, in the genus Comatula, as Comatula elongata. If Actinometra is 
to be considered as a synonym of Comatula, then the Actinometra elongata described 
by Carpenter in the Challenger report also becomes Comatula elongata. For Car- 
penter’s Actinometra elongata I therefore suggested the name Comatula helianthus. 

The previous revision of the species included by Carpenter in the genus Actino- 
metra having proven unsatisfactory, on October 30, 1908, I published another based 
on a detailed study of the brachial homologies. In this paper the described forms 
herein considered as synonymous with parvicirra were referred to the genus Phano- 
genia. 

Shortly after this paper was written I received the first installment of the crinoids 
from the Albatross cruise in Philippine and adjacent waters. This series, from 7 
different Albatross stations and also including specimens with no definite locality, 
made it clear that the forms described by Carpenter in the Challenger report under 
the names of Actinometra parvicirra and Actinometra rotalaria are specifically identical, 
and J therefore called the type Comanthus rotalaria. 

In regard to the use of Lamarck’s name rotalaria I said that some question might 
of course arise in regard to the correctness of Carpenter’s conception of rotalaria; 
but he personally examined minutely the collection at Paris, and so careful was he in 
regard to specific discrimination that I believe we are safe in assuming the identity of 
the Paris specimens and those dredged by the Challenger at Zamboanga. 

In 1909 I recorded Comanthus rotalaria from 4 additional Albatross stations in 
the Philippines, and in another paper recorded specimens which had been collected 
by the Gazelle, some at Timor and some at an unknown locality. 

Dr. Th. Mortensen had been so kind as to send me for examination in 1908 the 
remarkably fine comatulid collection of the Zoological Museum in Copenhagen. 
A study of this collection, in connection with that made in the Philippines by the 
Albatross, showed that parvicirra, as understood by Carpenter, is divisible into a 
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large many armed and a smaller few armed type. In my report on this collection, 
published in 1909, I distinguished these 2 types as Comanthus (Comanthus) valida 
and Comanthus (Comanthus) rotalaria. In a preliminary paper published in 1908 I 
had described as a new species Comanthus intricata, which was based on a specimen 
from Bowen bearing the name Actinometra intricata Liittken, MS. Shortly afterwards 
I discovered that my intricata was the same as Carpenter’s valida. In 1909 I wrote 
that I was quite unable to find any valid characters by which intricata might be dis- 
tinguished from the previously described valida, and said that I had been misled by 
the fact that Carpenter made valida the type of a special group distinct from the 
Parvicirra group. When I described intricata I had not yet discovered that the 
Valida group is composed of 4 supposed species, 3 of which are synonymous with 
parvicirra of the Parvicirra group, while the fourth is synonymous with my intricata 
and, as shown by some specimens lately come to hand [the Albatross specimens from 
the Philippines], also with Carpenter’s littoralis of the Parvicirra group. 

Under Comanthus (Comantius) rotalaria | included as synonyms parvicirra J. 
Miiller, timorensis J. Miiller, wahlbergii J. Miiller, brevicirra Dujardin and Hupé 
(nomen nudum), P. H. Carpenter, simplex Dujardin and Hupé (nomen nudum), P. H. 
Carpenter, trachygaster Liitken (nomen nudum), P. H. Carpenter, intricata (part) 
Liitken (nomen nudum), Hartlaub, mertensi Grube, armata (Semper, MS.) W. B. and 
P. H. Carpenter, polymorpha P. H. Carpenter, meyert P. H. Carpenter, mutabilis (Liit- 
ken, MS.) von Graff (nomen nudum), P. H. Carpenter, elongata P. H. Carpenter, 
simplex P. H. Carpenter, quadrata P. H. Carpenter, guttata (Liitken, MS.) Hartlaub, 
orientalis A. H. Clark, and helianthus A. H. Clark. 

The records which I gave are in the present work allocated as follows: Coman- 
theria imbricata, off the Goto Islands; Comaster tenella, Singapore, April 16, 1907 (7); 
Comanthus samoana, ?Australia; Comanthus timorensis, Fiji, Smgapore, November 
27, 1907 (1); Comanthus parvicirra, Tonga Islands, Nicobar Islands, China Sea, near 
the Pescadores Islands, and Singapore, except for the 8 specimens listed above. 

The identity of parvicirra and rotalaria as described by Carpenter and the 
artificial nature of the Valida group was further discussed. 

In 1910 I examined the crinoids in the Paris Museum, and in a paper on the 
crinoids of the coasts of Africa published in March, 1911, I stated that the types of 
Lamarck’s Comatula rotalaria did not represent Carpenter’s Actinometra rotalaria, but 
instead were conspecific with Carpenter’s Actinometra jukesii and with Bell’s Actino- 
metra paucicirra. The name rotalaria not being available for this species, I adopted 
the name parvicirra. 

A study of the material in the European museums had shown that the South 
African specimens represented a form which was abundantly distinct from parvicirra, 
and this I recognized under the name of Comanthus (Bennettia) wahlbergit. 

Comanthus (Validia) parvicirra was recorded from the Seychelles, and I remarked 
that in the Berlin Museum I had seen some immature comatulids from the Seychelles 
and some others from the Red Sea that may belong to this species. The former repre- 
sent in reality Comissia ignota and the latter Comissia hartmeyeri. As Comanthus, 
sp., I recorded specimens from Madagascar and Mauritius which I remarked are very 
close to, if not, C. parvicirra. 
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In a paper on the crinoids of the Leyden Museum published in 1911 I recorded 
Comanthus parvicirra from the Indian Ocean, Ceram, Timor, and Solor. The speci- 
men from the Indian Ocean is in reality C. timorensis, while those from Timor are the 
types of that form. Those from Ceram and Solor represent C. parvicirra. In an 
appendix to this paper Dr. R. Horst listed Comanthus parvicirra from Atjeh, this 
record referring to a specimen which I had failed to mention. This is the specimen 
which was recorded from Atjeh by Hartlaub in 1891 and represents CO. timorensis 
as here understood. 

In a paper on the crinoids of the Paris Museum published in 1911 I recorded and 
gave notes upon specimens of C. parvicirra from the Australian seas and Cape Baudin, 
from Vavao, Cape St. André, Madagascar, and from New Caledonia. 

In a memoir on the crinoids of Australia (1911) I gave a revised synonymy of this 
species, adding Bell’s Actinometra cumingii from Port Molle and Actinometra variabilis 
(in part) from northwest Australia [Bassett-Smith Bank, 9 fathoms]. Notes were 
given on 2 specimens from Port Molle and 1 from the New Hebrides in the Australian 
Museum, and a specimen from Fremantle in the British Museum was recorded. 
The confusion in regard to Lamarck’s Comatula rotalaria was explained, Miiller’s 
Alecto wahlbergii was said to be very distinct from parvicirra and much more like C. 
trichoptera, and Carpenter’s Actinometra meyer and Bell’s Actinometra annulata, of 
both of which I had seen the types in the previous year, were said to be in reality the 
same as Carpenter’s Actinometra valida. 

In a report on the crinoids collected by the Hamburg southwest Australia expedi- 
tion in 1905 which was published in 1911 a summary of the occurrence of this species 
in Australia, with special reference to the west coast, was given. 

In a short paper on the species of Comissia which appeared in 1911 the 10-armed 
specimen described and figured by Chadwick was identified as a species of that 
genus. 

In a paper on the comatulids of the Berlin Museum published in 1912, 7 lots of 
specimens, each from a different locality, were recorded. The specimen from Batjan 
was included by error. It is the same as that recorded from Batjan (No. 3) under 
Oomanthus annulata (=timorensis) just above. 

The specimens in the Hamburg Museum were described in another paper pub- 
lished in 1912, wherein 8 lots were listed. The 4 specimens from Peru are described 
in detail. They properly represent Comanthus samoana and not C. parvicirra. I 
again remarked that the Peru in this case might be Peru or Francis Island in the 
Gilbert (Kingsmill) group and added that Professors Pfeffer and Michaelsen told me 
that the specimens collected by Vierau form part of a very old collection and that 
the localities as given are unreliable. 

In my monograph of the crinoids of the Indian Ocean published in 1912 a complete 
synonymy of this species is given which, as in the case of the previous synonymies, 
includes timorensis and a few other references to the same type. 

Specimens are recorded from 8 new localities. Three of the 10 from Galle and 
that from Port Blair are referable to timorensis rather than to parvicirra. A list of 
the known localities is given. The specimens from “Australia” and Samoa are in 
reality Comanthus samoana. Those from Mortlock Island, Batjan and Lombock 
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Strait are in reality C. timorensis. Those from the Red Sea are in reality Comissia 
hartmeyeri. "The specimens on which a number of the other locality records are 
based, as explained above, include both parvicirra and timorensis. Panopé (Ponape) 
is inadvertently given as in New Guinea instead of as in the Gilbert Islands. 

In an account of the comatulids in the collection of the British Museum published 
in 1913 I recorded and gave notes on 33 lots of specimens, most of which had previ- 
ously been noticed by Bell or by Carpenter. One of the specimens from Banda 
(with about 40 arms) should have been referred to timorensis (annulata). In another 
paper published in the same year I gave the known records of this species from 
eastern Asia. 

Dr. August Reichensperger in 1913 recorded 4 specimens, collected by Doctor 
Sarasin, from Ceylon; 1, collected by Professor Strubell, from Amboina; and 1, col- 
lected by Dr. H. Merton, from the Aru Islands. The last is in really timorensis. 

In 1914 I recorded a specimen which had been dredged by the Endeavour between 
Fremantle and Geraldton, Western Australia, and in 1915 Dr. H. L. Clark recorded 
a specimen from Ceylon. In another paper published in 1915 Doctor Clark recorded 
this species from Mer in the Murray Islands, and gave notes on its occurrence and 
colors in life. 

Dr. Robert Hartmeyer in 1916 published a correction of the catalogue numbers 
which I had given in 1912 for the specimens in the Berlin Museum from Amboina 
and from New Guinea, and for some without locality, and in addition listed some 
fragments without locality in the museum collection. 

In 1918 I recorded and gave notes upon specimens of this species which had been 
collected by the Siboga at 23 stations, and added a synonymy in which Miiller’s 
Alecto timorensis was included. Two young individuals were mentioned as having 
been taken swimming at or near the surface. 

In 1921 Dr. H. L. Clark wrote that this is the most perplexing comatulid found 
at Mer, for while typical specimens are easily recognized, the intergradations with 
timorensis (annulata) are very puzzling. 

Doctor Clark remarked that as many specimens of timorensis have only from 21 
to 29 arms and often have cirri, sometimes XVIII or XIX, it is only by a careful 
weighing of all the characters that the 2 species can be distinguished. He said that 
he was by no means sure that they really ought to be regarded as distinct, but on 
the other hand it seemed to him unwise to include them under a single name. 

In 1922 in his report on the crinoids collected by Dr. Sixten Bock on his expe- 
dition to Japan Dr. Torsten Gislén recorded parvicirra from 2 stations in the Bonin 
Islands and also from Misaki, Japan. 

He placed as synonyms under parvicirra the Comaster multifida and Comaster 
typica described by him from specimens in Mjéberg’s collection in 1919. 

The figure which he published of specimen 2 of Comaster typica (station 13) 
shows quite a typical example of Comantheria rotula. The other specimen of typica 
(station 5) appears probably to have been an example of parvicirra. Of the 3 speci- 
mens incuded under Comaster multifida, the 2 from station 5 appear to represent 
parvicirra, while the 1 from station 1 seems to be referable to Capillaster multiradiata. 

Gislén divided parvicirra into 2 ‘“‘subspecies”’ which he called Comanthus (Vania) 
parvicirra « comasteripinna and Comanthus (Vania) parvicirra 8 comanthipinna, and 
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mentioned incidentally a third subspecies which he called Comanthus (Vania) 
parvicirra y vaniipinna, to which he tentatively referred a specimen from Bock’s 
station 63. 

In 1923 Dr. H. L. Clark recorded 7 specimens of this species from Wooded Isle 
in the Abrolhos group, Western Australia, and in 1927 Doctor Gislén recorded 9 
specimens collected by Dr. Th. Mortensen in Japan in 1914, placing 3 under Coman- 
thus parvicirra a comasteripinna and 6 under Comanthus parvicirra y vaniipinna. 


DOUBTFUL AND INDETERMINABLE SPECIES 
YOUNG COMASTERIDS FROM THE BONIN ISLANDS 


Dr. Torsten Gislén has described the following young comasterids which were 
collected by Dr. S. Bock in the Bonin Islands: 


COMATELLA, sp. 


Locality —Two miles west of Higashijima; 164 meters; sand and broken shells; 
August 7, 1914. 

Notes.—The cirri are XI, 8-9, from 2 to 2.5 mm. long. The third segment is 
two and one-half times as long as broad. The terminal claw is curved, and is longer 
than the penultimate segment. 

The basals project between the radials as small corners. The radials are narrow 
bands. The IBr; is three times as broad as long. The 10 arms are about 15 mm. 
long. The edges of the brachials are somewhat everted and spiny. The inter- 
syzygial interval is 3 muscular articulations. 

P, has comb of 5 or 6 teeth. P, and P; are absent. 

The disk is smooth, dark brownin color. The mouthiscentral. The anal tube is 
small and is not papillated. 


COMATELLA, sp. juv.. OR THE YOUNG OF A LARGE COMISSIA, sp. 


Locality —Kast of Chichijima; 146 meters; July 31, 1914. 

Notes —In one specimen the cirri are XIX, 14-16, from 6 to 8 mm. long. The 
fourth segment is the longest, two and one-half times as long as broad. Dorsal 
spines are present from the fourth segment onward. 

The radials are narrow and bandlike. The IBr, are four times as broad as long 
and are free laterally. The IBr, (axillaries) are twice as broad as long, and they form 
with the IBr, a low synarthrial tubercle. 

The 10 arms are 45 mm. long. The second brachials are twice as long exteriorly 
as interiorly. The distal brachials are half again as long as broad, feebly spiny, with 
the ends not everted. 

The intersyzygial interval is 3 muscular articulations. 

P, is 5.5 mm. long and is composed of from 25 to 30 segments, of which 10 bear 
teeth; it is strongly rolled up distally. P, bears a comb. P3 is usually and P, is 
always absent. 

The mouth is subcentral, and the anal cone is small and marginal. The disk is 
4 mm. in diameter. 
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Gislén says that this is probably the young of Comissia magnifica. 

A second specimen has the cirri XIII, 12-14, from 4 to 5 mm. long. The third 
and fourth segments are twice as long as broad. 

The 10 arms are 25 mm. long. 

P,; and P, bear combs, that on P, consisting of 9 teeth. P, is always and P; is 
usually absent. 

The disk is 2.5 mm. in diameter. The mouth is central. 

Gislén remarks that, like the preceding, this is probably the young of Comissia 
magnifica. 

In a third specimen the cirri are XII, 10-11, 2.5 mm. long. The 10 arms are 15 
mm. long. P, is present and bears a comb. The following pinnules are absent as 
far as the eleventh or thirteenth brachials The disk is 2.5 mm. in diameter and the 
mouth is central. 

Gislén suggests that this may be the young of Comissia magnifica. 

Locality —EKast of the Channel; 146 meters; August 1, 1914. 

Notes——In one specimen the cirri are XVII, 12-15, from 6 to 7 mm. long. The 
third and fourth segments are from half again to twice as long as broad. 

The IBr, are three times as broad as long, and are free laterally. The IBr, 
(axillaries) are half again as broad as long and pentagonal. The 10 arms are 30 
mm. long. The first brachials are four times as broad as long, and the second are 
three times as broad aslong. The arm bases are smooth. The intersyzygial interval 
is 3 muscular articulations. 

P, bears a comb consisting of about 15 teeth; P, bears a comb; P; bears a comb of 
8-11 teeth; P, is lacking. The distal pinnules are 3.5 mm. long and are composed of 
12-14 segments of which the last 3 bear strong dorsal hooks. 

The disk is smooth, dark brown, 3.5 mm. in diameter. The mouth is subcentral. 
The anal tube is short. The disk is half detached, and a new oneis forming beneath it. 

Gislén suggests that this is perhaps a young example of Comatella maculata or 
of C. stelligera. 

In another specimen the cirri are XI, 8-9, 2 mm. long. The third segment is 
the longest—three times as long as broad. The IBr, is four times as broad as long. 
The IBr, (axillary) is twice as broad as long, triangular with the very concave distal 
edges forming an acute distal angle. The 10 arms are 10 mm. long. The brachials 
are eyerted and spiny. P, is 2.5 mm. long and has a comb consisting of 7 teeth. 
P, is absent. P; is without a comb. 

Gislén suggests that, like the preceding, this is perhaps a young example of 
Comatella maculata or of C. stelligera. . 

Locality —Eastsoutheast of the Channel; 152 meters; August 16, 1914. 

Notes —The cirri are XV, 9-12, 3.5 mm. long. The radials are four times as 
broad as long. The IBr, are three times as broad as long. The [Bry (axillaries) are 
twice as broad as long. The 10 arms are 20 mm. long. The intersyzygial interval 
is 3 muscular articulations. The comb on P, consists of 9 well-separated teeth. 
P.2, P3, and P, are lacking. The disk is 2 mm. in diameter, pentagonal, and dark 
brown. The mouth is central and the anal funnel is small. 
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Locality —East of Chichijima; 146 meters; July 31, 1914. 

Notes.—The cirri are XIV, 9, 2 mm. long. The radials are four times as broad 
as long. The IBr, are three times as broad as long. The 10 arms are 10 mm. long. 
The brachials are strongly serrate and everted. P, and P, (if present), with a short 
high comb; P; and P, absent. The mouth is central. In other respects this indi- 
vidual resembles the specimen of Comaster serrata taken at the same station (45). 


YOUNG PROBABLY OF COMANTHERIA DELICATA 


Locality —East of the channel; 146 meters; August 1, 1914. 

Notes.—The cirri are XIII, 9, from 2.5 to 3 mm. long. The third and fourth 
segments are two and one-half times as long as broad. 

The 10 arms are from 15 to 20 mm. long. The arm bases are rather strongly 
serrate. There is a close synarthry between the first 2 brachials. The intersyzygial 
interval is 3 muscular articulations. P, and P, (when present) bear a short high 
comb of 4-5 teeth. P; is absent. None of the distal pinnules bear combs. 

The disk is 1.2 mm. in diameter.. The mouth is central. The anal tube is 
short and shaped like a wart. The anal interradius has calcareous plates in the 
perisome, but no papillae. 

Locality — Northwest of Ototojima; 128 meters; July 31, 1924. 

Notes—The cirri are XIII, 9-10, from 3 to 4 mm. long. The third-fifth seg- 
ments are the longest—twice as long as broad. 

The radials are seven times as broad as long. The IBr, are three times as broad 
as long, free laterally, closely articulated with the axillary, which is pentagonal and 
half again as broad as long. The first brachials are basally united interiorly. The 
10 arms are 22 mm.long. The brachials are rather long, with their distal ends 
somewhat everted and spiny. Proximally the arms are well separated. The inter- 
syzygial interval is 3 muscular articulations. 

P, is 2.5 mm. long with 21 segments, of which 5 bear large teeth in height equal 
to three times the width of the segment bearing them. P,, P;, and sometimes P, are 
absent. The pinnule segments are very spiny. The distal pinnules are 3 mm. long 
and are composed of 14 segments, of which the third and following are four times as 
long as broad. There are no combs on the distal pinnules. 

The disk is 3 mm. in diameter and reaches to the second brachial. The anal 
tube is subcentral, swollen, and papillated. 


YOUNG OF A SPECIES OF COMANTHERIA 


Locality.—EKast of Chichijima; 146 meters; July 31, 1914. 

Notes.—The cirri are XIV, 11-17, from 3 to 6.5 mm. long. The fourth segment 
is the longest, from one-third to one-half again as long as broad. From the seventh 
segment onward subterminal dorsal prominences occur. The opposing spine in 
height is equal to one-third the width of the penultimate segment, and is stouter and 
more sharply pointed than the preceding processes. The cirri of the dorsal row are 
considerably more delicate. 
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The radials are seven times as broad as long. The IBr, are three times as broad 
as long and are laterally free; they form a weak synarthrial tubercle with the axillary, 
which is twice as broad as long with somewhat concave distal sides. 

The 10 arms, which are all broken, are 15+ mm. in length. The first brachials 
are interiorly united for two-thirds of their length. The arm bases are tolerably 
smooth; after the seventh brachial the distal edges are slightly everted and spiny. 
The width of the arms proximally is from 0.6 to 0.8 mm. 

Syzygies occur between brachials 3+4, 11+12, and 16+17, and distally at 
intervals of 4 muscular articulations. 

P, is 5.5 mm. long and is composed of 27 segments. The comb is made up of 
9-11 rather low triangular teeth which in height equal three-quarters the width of 
the segments. P, is 3 mm. long and bears a comb of 6 teeth. P bears a rudimentary 
comb, and P, is without a comb; the last is 1.5 mm. long and is composed of 11 
segments. 

The disk is 4 mm. in diameter, and is smooth without papillae. The mouth is 
somewhat displaced marginally. The anal tube is subcentral, chimney shaped, 1.5 
mm. high. 

Another specimen has the cirri XIX, 9-12, from 2 to 4.5 mm. long. The basals 
are visible in the interradial angles. The radials are five times as broad as long. The 
distal edges of the axillaries are everted and spiny. The 10 arms are 25 mm. long. 
The distal brachials are twice as long as broad and are strongly constricted centrally 
and spiny. Syzygies occur between brachials 3+4 and 11+12 and distally at 
intervals of usually 3 muscular articulations. 

P,; is 3 mm. long with about 20 segments and bears a comb of about 5 coarse 
teeth. P,is absent. P, is 1.5 mm. long with 7 segments and is without a comb. 

The disk is 2.5 mm. in diameter. The mouth is somewhat displaced. The anal 
funnel is 1 mm. high. 

Gislén remarks that it is doubtful if this last individual belongs to the genus 
Comantheria. 


YOUNG INDIVIDUAL OF A SPECIES OF COMANTHUS (COMANTHUS) 


Locality —Chio-ta-jima; shore at low tide; August 3, 1914. 

Notes.—The citri are XII, 9, from 2 to 3 mm. long, slender, in a single row. The 
fourth segment is the longest—twice as long as broad. The centrodorsal is low and 
flattened. 

The radials are narrow bands, five times as broad as long. The IBr, are twice as 
broad as long and are laterally free. The IBr, (axillaries) are half again as broad as 
long, pentagonal. 

The 10 arms are 12 mm. long. The first brachials are well separated interiorly. 
The synarthry between the first and second brachials is usually rather similar to the 
syzygy between brachials 3+4. The first and second brachials are three times as 
broad as long, somewhat longer exteriorly than interiorly. The brachials are serrate 
and only slightly overlapping. 

The intersyzygial interval is 3 muscular articulations. 

P, has a comb consisting of about 6 teeth. P,; and P; are rudimentary or lacking. 
The following pinnules are without a comb. The distal pinnules are 2.5 mm. long. 
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The disk is 2.5 mm. in diameter and reaches to the first brachial. The mouth is 
displaced marginally. The anal cone is smooth, 1.2 mm. high, sharply set off with a 
whorl of papillae around the opening. 

The color is yellow brown. 


UNDETERMINABLE YOUNG COMASTERIDS 


Locality—East of the Channel; 146 meters; August 1, 1914. 

Notes.—The cirri are XVIII, 12-17 (usually 15-17), from 4 to 8 mm. long. The 
opposing spine is a little longer than the dorsal processes on the preceding segments. 

The axillaries are twice as broad as long. There are 2 regenerating I1Br series, 
of 2 elements each. 

The 12 arms are 30 mm. long. The intersyzygial interval is 3 or 4 muscular 
articulations. 

P, is 5.5 mm. long with about 26 segments and a comb of 6-7 teeth. P» and P, 
are often very small, only 1 or 2 mm. long. Py, bears a comb. The distal pinnules 
are 4.5 mm. long with 12-13 segments. 

The disk is 3.5 mm. in diameter. The mouth is marginal. The anal tube is 
subcentral, slender and papillated, sharply set off from the disk, 2 mm. high. 

Gislén says that this specimen differs from the Comatellas described previously 
in the formation of the disk. 

Locality —East of Chichijima; 128 meters; broken shells and sand; August 7, 
1914. 

Notes—The centrodorsal is 0.8 mm. in diameter. The cirri are XIII, 9-10, 
from 2.5 to 3 mm. long. The third segment is two and one-quarter times as long 
as broad. 

The radials, which are partly concealed by the angular centrodorsal, are four 
times as broad as long. The IBr, are twice as broad as long. The IBr, (axillaries) 
are half again as broad as long, with the distal margins somewhat concave. 

The 10 arms are 15 mm. long. The first brachials are twice as broad as long, no 
longer exteriorly than interiorly, interiorly united. The second brachials are twice 
as broad as long, a little longer exteriorly than interiorly. The brachials are long, 
serrate, and everted. 

Syzygies occur between brachials 3+4 and distally at intervals of 3 muscular 
articulations. 

The comb on P, consists of 8 heart-shaped teeth. P, and P; are absent. The 
distal pinnules are 3 mm. long. The disk is 2.2 mm. in diameter. There are inter- 
radial calcareous plates. The anal funnel is 1 mm. high. 

Locality—East of the Channel; 146 meters; August 1, 1914. 

Notes.—The cirri are XI, 8-9, from 2.5 to 3 mm. long. The radials are four 
times as broad as long. The IBr, are twice as broad as long. The IBr, (axillaries) 
are half again as broad as long. There is 1 IIBr 4 series. There are 11 arms, with 
very serrate brachials. The comb on P, has 4-5 teeth. P, is missing. The disk is 
coarsely granulated with calcareous grains and plates, and small oral plates are present. 
Gislén says that this is probably a young Comaster. 

In another specimen from the same station the cirri are XIII, 10-11, from 2 
to 2.5 mm. long. The radials are twice as broad as long. The IBr, are half again 
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as broad as long. The 10 arms are about 10 mm. long. The arm bases are serrate. 
The comb of P, is rolled into a tight ball; it consists of a few (probably 5 or 6) teeth. 
P;, Ps and P, are absent. The disk is 1.3 mm. in diameter. The mouth is central, 
and is surrounded by orals. 

Locality —EKast of Chichijima; 146 meters; July 31, 1914. 

Notes.—The cirri are XIV, 9, strongly recurved. There is a single IIBr 4 (3 +4) 
series and a single IIIBr 2 series. The 12 arms are 15 mm. long. P, and P», and 
perhaps P; also, have ashort comb. The mouthis central. The anal cone is smooth. 
Gislén says that this is a species either of Comantheria or of Comaster. 

Another specimen has the cirri XII, 8-9, about 2mm. long. The fourth segment 
is the longest, three times as long as broad; the fifth and sixth segments are twice as 
long as broad; the antepenultimate segment is from half again to twice as long as 
broad. The radials are bandlike, four times as broad as long. The IBr, are three 
times as broad as long and are free laterally. There are 2 I[Br 4(3+4) series. The 
12 arms are 14 mm. long. P; is 3 mm. long with a comb consisting of 6 high teeth. 
P, and P; are usually absent. The comb on P, has 4 teeth. There are no combs on 
the distal pinnules. The disk is 2 mm. in diameter. The mouth and anal tube are 
subcentral. The anal funnel is papillated. Gislén suggests that this is probably a 
species of Comaster. 

In a third specimen the cirri are XII, 9-10, from 2.5 to 4 mm. long. The 10 
arms, which are 20 mm. long, are somewhat smoother than the arms in the preceding 
specimen. The comb on P, has 7 teeth, and that on P, has 6 teeth. P, and P3 are 
wanting. The mouth is a little displaced. The anal cone is strongly papillose. 
Gislén says that this probably represents a species of Comaster. 

In another specimen the cirri are XIV, 8-11, from 2.5 to 4mm. long. There are 
2 I1Br 2 series. The comb of P; has 7 teeth. P, and P; are absent. The anal cone 
is papillated. 

In a fifth example the cirri are XVII, 10-14, from 3 to 4.5 mm. long. The third 
and fourth segments are twice as broad aslong. The 10 arms are 15 mm. long, of the 
serrate type. The comb on P, consists of 5 high teeth. Pz and P; are absent. 

A sixth specimen has the cirri IX, 7-9, from 2 to 2.5 mm. long. The 10 arms 
are 12 mm. long. The comb of P, has about 6 teeth. P, and P, are absent. The 
mouth is central. 

In another example the cirri are XVI, 10. The 10 arms are 10 mm. long. P,, 
P;, and P, are absent. 

In an eighth specimen the cirri are XVII, 8-9. The 10 arms are about 15 mm. 
long. The comb on P, consists of 9 teeth. P, is absent. P,; is without a comb. 
The anal tube is smooth. Gislén suggests that this is perhaps a specimen of Comissia 
minuta. 

In another specimen the cirri are XIII, 9-10, 3 mm. long. The 10 arms are all 
broken. The radials are concealed by the centrodorsal. The comb of P, consists of 
about 6 teeth. P, is rudimentary. 

There are 9 additional specimens from this locality some of which, as determined 
by Gislén, belong to the subfamily Comasterinae (Comaster and Comantheria) while 
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others are practically impossible to determine either with regard to subfamily or to 
genus. 

Gislén tried to work out and establish some characters of systematic value for 
the determination of young comasterids, but remarked that this is a very difficult task, 
for the systematic characters in the comasterids, as in all comatulids, are based on 
the length, breadth, appearance, and order of magnitude of the calcareous ossicles 
which combined make up the skeleton of the animal, and these are very different in 
young and full-grown individuals. He made the following generalizations. 

1. The cirri in all young forms correspond to a type about the same as that 
characteristic of Comaster serrata or Comatella brachycirra; that is, with about 10 
segments of which the third and fourth are the longest—two or three times as long 
as broad. 

2. The division series beyond the IBr series, which furnish characters important 
from the systematic viewpoint, have not yet appeared. 

3. The younger the animal the greater the relative length of the proximal arm 
ossicles. This is still more true of the distal brachials. The distal ends of the bra- 
chials are serrate and everted. 

4. The comb on the proximal pinnules, which affords very reliable characters 
in adolescent and full-grown specimens, tends at an early age to become reduced to a 
uniform type, all small individuals having combs with a few high and rather large 
teeth. The young of the species of Comaster have combs only on the proximal 
pinnules. 

5. In the very earliest stages the disk has a central mouth and a marginal anal 
tube. 

Gislén said that as a general rule young comasterids which have a gap in the 
series of proximal pinnules (excluding forms of the Comatilia type) are impossible to 
determine even with tolerable certainty. But from a comparative study of the 
characters presented by the disk it might be possible to determine certain fixed 
points for the appraisal of the systematic position of the animal. 

The young of the species of Comatella and of the large species of Comissia have 
a central or subcentral mouth and a short, narrow, and inconspicuous anal tube. 
On the ventral side the skin is tightly stretched between the arms, giving the disk a 
characteristically lean appearance. The young of Comissia minuta are also in the 
early stages recognizable by having the ambulacral furrows surrounded with cushion- 
shaped slopes, probably indicating the extension of the gonads on to the disk, and 
this condition, together with the characteristic proximal brachials which even at 
an early stage are very short, the coarse pinnule bases soon thickened by the genital 
glands, and the smooth proximal portion of the arms, makes them fairly easy to dis- 
tinguish from young individuals of other species. 

The young of Comaster and of Comantheria in the early stages also have a swollen 
disk. The anal tube is large, thick and coarse, a little swollen, and often (especially 
in Comantheria delicata) strongly papillated or plated. In the species of Comaster the 
lengthening of the anal tube soon ceases, and in large individuals the tube acquires 
a characteristic wartlike appearance, while in Comantheria it continues to lengthen 
into a long large chimney. In smaller young forms the mouth is central, but, except 
in Comaster serrata, it soon becomes displaced marginally. 
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Gislén said that the young of the subgenus Comanthus has, if his determination 
is correct, a rather long unswollen anal cone and a tolerably lean disk. 

He concludes that naturally the fixed points obtainable by an examination of 
the disk are only to be used together with the other characteristics which are found. 
If, however, in the comparison and systematizing of the comasterid young one takes 
into consideration the appearance and formation of the disk, he believes that we shall 
be able to predict with greater probability than otherwise to which species or genus 

he young comasterid in question might be referred. 


UNIDENTIFIABLE SPECIES 


Locality —Albatross station 3809; off the southern coast of Oahu, Hawaiian 
Islands; Honolulu Light bearing N. 2° E., 2.4 miles distant; 97-386 meters; bottom 
temperature 8.72° C.; fine coral sand; March 27, 1902. 

Remarks.—A number of comasterid pentacrinoids were dredged at this station, 
some of which were attached to a cirrus probably of a species of Comactiniinae. 

This is the only record of a comasterid from the Hawaiian Islands, and is 
especially interesting when considered in connection with the uncertain record of 
Comatula solaris from the Society Islands. 


COMATULA MONILIS, COMATULA POLYACTINIA, COMATULA MONILIFORMIS, COMATULA INSERTA, AND 
COMATULA ACTINODES 


Comatula monilis, C. pobyactinia, C. moniliformis, C. inserta, C. actinodes Dusarpin and Hups, 
Hist. nat. des zoophytes, Echinodérmes, 1862, p. 208.—A. H. Cuarx, Bull. du mus. d’hist. nat., 
Paris, 1911, No. 4, pp. 245, 246 [polyactinis instead of polyactinia]; Crinoids of the Indian Ocean | 
1912, p. 283. 

MM. Dujardin and Hupé listed these species as being contained in the collection 
of the Paris Museum. The names are nomina nuda as given by them, and there are 
no other references to them. 

During my visit to the Paris Museum in 1910 I made a careful search for these 
names on the labels with the specimens, but was unable to find any of them, although 
I did find several of the other names similarly mentioned by Dujardin and Hupé. 


COMATULA TRIQUETA 


Comatula triqueta (Liitken, MS.) von Grarr, Das Genus Myzostoma, 1877, pp. 12-16, 18, 22, 23, 72, 
79.—KeLuEerR, Das Leben des Meeres, Leipzig, 1895, p. 106. 
Antedon triqueta von Grarr, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 19, 32, 47, 48, 
54, 55 (Bohol, Philippines; myzostomes). 
There is no clue to the identity of this form. Von Graff’s first reference is to a 
specimen brought by the Godeffroy Co. from the East Indies. His second reference 
is to a specimen or specimens collected by Prof. Carl Semper and named by Carpenter. 


ACTINOMETRA, sp, 


Actinometra P. H. Carpenter, Trans. Linn. Soe. (Zoél.), ser. 2, vol. 2, pt. 1, December, 1879, p. 7. 


Carpenter remarked that the foreign specimen dissected by de Blainville ‘would 
seem to have been a true Actinometra [comasterid].”’ 
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ACTINOMETRA, spp. 


Actinometra P. H. CarPenteER, Bull. Mus. Comp. Zodl., vol. 9, No. 4, p. 154. 


Doctor Carpenter here noted that Actinometra cumingii and two or three unde- 
scribed species from China, Japan, and Sumatra are the only 10-armed comasterids 
in the Eastern Hemisphere which do not belong to the solaris type. 

Actinometra cumingii is the young of Comatula pectinata. The species from 
China probably refers to a specimen of Comactinia echinoptera erroneously labeled 
Hong Kong which was sent to Carpenter from the Museum of Comparative Zoélogy at 
Cambridge, Mass., with the Blake collection. The species from Japan may have been 
included in Professor Déderlein’s collection, or it may refer to the type specimen of 
Comatulides decameros in the Copenhagen Museum. If it was in the Déderlein 
collection it was undoubtedly a species of Comissia. I have not been able to locate the 
specimen or specimens upon which the mention of Sumatra is based. Very few 
crinoids have ever been recorded from Sumatra. 


ACTINOMETRA, spp. 
Actinometra P. H. CARPENTER, Quart. Journ. Microsc. Sci., vol. 27, 1887, p. 386. 

Carpenter here says that there is no sign of sacculi in an Actinometra from a 
Challenger station near the Kei Islands, in 9 specimens from Cape York in the Chal- 
lenger dredgings, or in specimens from 6 different Blake stations near Barbados, 
Montserrat, Martinique, and St. Vincent. The specimens referred to are all given 
under the proper species in the preceding pages. 


ACTINOMETRA, n. sp. 


Actinometra von GrarFrF, Challenger Reports, Zoology, vol. 20, pt. 61, 1887, pp. 3, 9. 


Professor von Graff described a myzostome from an undetermined species of 
Actinometra from the Moluccas. 


ACTINOMETRA, sp. 
Actinometra, sp. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 329. 


Carpenter mentioned that a comasterid of the Parvicirra group is found at 
Tahiti. This is the only reference to this specimen. 


ACTINOMETRA, spp. 
Actinometra Bre.u, in GARDINER, Fauna and Geography of the Maldive and Laccadive Archipelagoes, 
vol. 1, pt. 3, 1902, p. 225. 
Professor Bell said: 
Genus Actinometra. Young forms were obtained off the coral masses of 
the west reef of Hulule. It is noticeable that neither this genus nor Antedon 
was found in the lagoon nor on the reefs of Minikoi. 
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ACTINOMETRA, spp. 
Actinometra MacMunn, Quart. Journ. Microsc. Sci., new ser., vol. 30, 1890, p. 59. 


The coloring matter of an ‘‘ Actinometra” from Banda, and also of a ‘large 
Actinometra”’ from Banda, is discussed. These were 1 or 2 of the following species: 


Capillaster sentosa. Comantheria briareus. 
Capillaster multiradiata. Comanthina schlegelit. 
Comaster multibrachiata. Comanthus timorensis. 


Comanthus parvicirra. 


ACTINOMETRA, sp. 
Actinometra, sp. WALTHER, Hinleitung in die Geologie als historische Wissenschaft, 1894, p. 298. 


Walther records an ‘‘ Actinometra’”’ as very common at Somerset, Queensland, 
in 15-22 meters. Both Comatula rotalaria and C. solaris are very common here, and 
the reference is probably to one or other, or both, of these. 


COMATULES 
Comatules Ferussac, Bull. des sci. nat., ser. 2, vol. 26, 1831, p. 183. 


Ferussac here records that M. Lemare-Picquot brought home numerous comat- 
ulids from his voyage to the East Indies and South Africa. 


COMATULA, sp. 
Comatula von WiLLEMOES-SuuM, Zeitschr. f. wiss. Zool., vol. 25, 1875, p. xxxi; vol. 26, 1876, p. lxxix. 
In the first reference we read: 
Den kleinen Parasiten der Comatula, Myzostomum, fanden wir zuerst in 
Halifax [on Heliometra glacialis], und seitdem habe ich ihn oft bemerkt. 
Diesmal [between the Kermadec and Fiji Islands] aber unter eigenthiimlichen 
Umstinden unter denen er wohl noch nicht zur Beobachtung gekommen ist. 
Ich fand namlich an den Armen einer Comatula aus 600 Faden Anschwellungen 
von der Grésse eines Schrotkornes No. 3. Eine kleine Offnung fiihrte ins 
Innere, das von einer zarten Haut ausgekleidet war, und hier fanden sich stets 
2 Myzostomen, ein grosses Individuum, das viel dicker ist als irgend welche, 
die ich frither frei auf den Armen des Seesterns fand, und ein kleineres, das 
etwa nur ein Fiinftel des vorigen misst. 
The information in the second reference has already been given. (Vol. 1, pt. 
2, p. 620.) 
COMATULA, sp. 
Comatula von Grarr, Das Genus Myzostoma, 1877. 


Professor von Graff described the myzostomes from two species of comatulids 
which had been collected by Semper near Bohol in the Philippines. One of these 
was No. 6 in the Semper collection. The other bore no distinguishing mark. 
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COMATULAE 
Comatulae Nurrrine, Bull. Lab. Nat. Hist., Univ. Iowa, vol. 3, Nos. 1, 2, 1895, p. 74. 


Professor Nutting said that on the Pentacrinus grounds off Habana, Cuba, 
“bright yellow Comatulae were fairly abundant, and white or nearly white Coma- 
tulae were also secured at this place. It occurs to me as possible that Lieutenant 
Commander Sigsbee may have had these in mind when giving the colors of the 
pentacrini.”’ 

Most of the comatulids referred to belong to the Comasteridae. 

ANTEDON, sp. 
Antedon, sp. Savitn-Kent, The Great Barrier Reef of Australia, Its Products and Potentialities 

1892, p. 48; pl. 11, figs. 7, 7A. 

Savile-Kent says: 

Two other members of the same echinodermatous, or sea-urchin and 
starfish class, observed on the Palm Island reefs, are depicted in the same 
coloured plate. These are the two Feather-starfish, Antedon sp., repre- 
sented by figs. 7 and 7A, clinging to the corallum of the Gorgonia in the 
right hand upper corner. In general form they resemble the English Feather- 
star, Comatula rosacea; but they possess about forty, in place of the ten, pmnate 
arms of the European type. The variety of hues exhibited by the Barrier 
Reef species are legion, running through every gradation of tints from pale yel- 
iow to rose-pink, deep crimson and black, and including every conceivable 
intermixture of those colours. One especially handsome racial variety of this 
feather-star, obtained at Thursday Island, had its fern-like arms resplendent 
with shades of old-gold and bronze-green. 

One of the individuals figured is shown as bright red with rather widely 
spaced narrow brown bands on the arms which do not extend to the pinnules. 
In the other the arms are brownish yellow banded with dark yellow brown 
and becoming brown basally. The pinnules are entirely bright yellow. 
The cirri are banded light and dark. 

Undoubtedly Savile-Kent refers to the entire comatulid fauna of the Barrier 
Reef. But since Comanthus timorensis is much the commonest and most conspicuous 
of the multibrachiate species in this region, his remarks must be considered as referring 
chiefly, perhaps even entirely, to this form. 


COMATULIDS 
Antedonidae [BATHER], Natural Science, vol. 13, 1898, p. 7. 


On the coral reefs at Blaking Mati ‘the most striking forms are numberless 
Antedonidae.” Doubtless all the littoral families of comatulids are included under 
this heading, but in such a situation the species of Comasteridae would far outnumber 
all other types. 

LUNA MARINA ALTERA 


Luna marina aliera Sepa, Thesaurus, vol. 3, 1761, pl. 9, fig. 4—A. H. Crarx, Crinoids of the 
Indian Ocean, 1912, p. 280. 


Seba gave no habitat for this form, which appears to be one of the Comasteridae. 
Linné referred it to his Asterias pectinata. 
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, 2. Comatella nigra from Albatross station 5253 (U.S.N.M., 34492). 
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Ficure 3. Comatella nigra from the southern portion of the M lacea $ ‘trait 
_ 4. Comanthus trichoptera from Port Jackson, New South es. 
5. Capillaster multirdiata from the Andaman Islands (J. M.). 
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COMATELLA STELLIGERA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


Prate 4 


Ficure 6. Comatella stelligera from Padaw, Mergui Archipelago (U.S.N.M., 34495). 

7. Comatella stelligera from ‘India’ (probably Ceylon); Investigator collection 
No. 5H (I. M.). 

8. Comatella stelligera from Samoa; a specimen labeled by Liitken Antedon (Actino- 
metra) tenax (C. M.). 

9. Comatella stelligera from Samoa; a specimen labeled by Liitken Antedon (Actino- 
metra) tenax (C. M.). 
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PLaTE 5 


Figure 10. N seco niaae pulchella from Albatross station 2320 (U.S. N. M., 34468). 
11. Neocomatella pulchella from Blake station 298 (U.S.N.M., 34481). 
12. Neocomatella pulchella collected by the Albatross off Habana: Cuba, ins 1886 
(U. S.N.M., 34890). ; 
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NEOCOMATELLA PULCHELLA 
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COMATONIA CRISTATA AND NEOCOMATELLA PULCHELLA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


PLATE 6 


Figure 13. Neocomatella pulchella from Blake station 298 (U.S.N.M., 34481). 
14-16. Neocomatella pulchella from Albatross station 2354 (U.S.N.M., 34464). 
17. Comatonia cristata from off Sambo Key, Fla., in 210 meters (U.S.N.M., 
E. 548). 
18. Comatonia cristata, proximal portion of an arm from the preceding specimen. 
19. Comatonia cristata from Fish Hawk station 7298 (U.S.N.M., 34628). 
20. Comatonia cristata from Fish Hawk station 7302 (U.S.N.M., 34634). 
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PLATE. 7 


FriGure 21. Neocomatella pulchella from Albatross station 2320 (U.S.N.M., 34468) 
22. Neocomatella alata; the type specimen of Neocomatella ornata from Albatross 

2321 (U.S.N.M., 34482). 

23, 24. Palaeocomatella difficilis from Siboga station 105, X38 (Amsterdam Mus.). 
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NEOCOMATELLA PULCHELLA, N. ALATA, AND PALAEOCOMATELLA DIFFICILIS 
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CAPILLASTER MACROBRACHIUS 
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Figure 25. Capillaster macrobachius, the type specimen from the China Sea (H. M.). 
26. Capillaster macrobrachius from Siboga station 77, X2 (Amsterdam Mus.). 
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Ficure 27. Capillaster gracilicirra, the type specimen from Siboga station 320, X2 (Ams' 
: che Mus.).. - : ae ney aur ; 
28. Capillaster sentosa from Singapore (C. M.). 
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CAPILLASTER GRACILICIRRA AND C. SENTOSA 


FOR EXPLANATION OF PLATE SEE PAGE FACII 


. 
S. NATIONAL MUSEUM BULLETIN 82, PART 3 PL.{10 


DDD yy 














CAPILLASTER SENTOSA 
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PLATE 10 


Figure 29. Capillaster sentosa from Albatross station 5146 (U.S.N.M., 34844). 
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Iiaure 30. ner multiradiata from off Neira, Banda, in about 20 meters (C. a Sve 
31. Capillaster sentosa from Singapore (C. M.). : 
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CAPILLASTER MULTIRADIATA AND C. SENTOSA 
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CAPILLASTER MARIAE 
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PLATE 12 
Figure 32. Capillaster mariae from Albatross station 4880 (U.S.N.M., 22655). 
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PiaTeE 13 
Freure 33. Capillaster asterias, the type specimen: from the Danish ae cca ie the 
station 82 (C. M.). 


Islands station 30 (C. M.). 
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CAPILLASTER ASTERIAS AND C. MULTIRADIATA 
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CAPILLASTER MULTIRADIATA 
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Frieures 35, 36. Capillaster multiradiata from Albatross station 5139 (U.S.N.M., 34957). 
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Figure 37. Capillaster tenuicirra, the type specimen from Siboga station 320, <2 
Mus.). : : an ae 
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CAPILLASTER TENUICIRRA 
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NEMASTER GRANDIS 


FOR EXPLANATION OF PLATE SEE PAGE FACING, 


PLATE 16 
Ficure 38. Nemaster grandis, the type specimen from Albatross station 2146 (U.S.N.M., 25459), 
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Ficure 39. Nemaster grandis from Albatross station 2146 
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NEMASTER IOWENSIS 


FOR EXPLANATION OF PLATE SEE PAGE FACING, 


PLATE 18 
Ficures 40, 41. Nemasler iowensis, the cotypes from the Dry Tortugas, Fla. (U.S.N.M., 34496) 
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PLare 19 


‘Figures 42-44. Nemaster rubiginosa, specimens collected by the Challenger at Ba’ 
(U.S.N.M., 17528). 
45. Nemaster rubiginosa from off the western end of Thatch Island, Virgin Isl. 
46, 47. Nemaster discoidea from Albatross station 2326 (U.S.N.M., 34534). 
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NEMASTER DISCOIDEA, COMATELLA PECTINATA, C. MACULATA, AND COMANTHUS SOLASTER 


FOR EXPLANATION OF PLATE SEE PAGE FACING, 


PLATE 20 


Ficure 48. Nemaster discoidea, the type specimen of Nemaster insolitus from Albatross station 2146 
(U.S.N.M., 25458). 
49. Comatula pectinata from Albatross station 5142 (U.S.N.M., 34924). 


50. Comatella maculata from Japan. 
51. Comanthus solaster, the type specimen from Albatross station 4944 (U.S.N.M., 22656). 
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Figures 52-57. Comanthoides spanoschistum, collected by the Endeav 7 
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COMANTHOIDES SPANOSCHISTUM 
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LEPTONEMASTER VENUSTUS AND COMANTHOIDES See eS 
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Piates 22 
Figure 58.—Comanthoides spanoschistum, collected by the Endeavour off the Gippsland coast. 
59-61. Leptonemaster venustus from Grampus station 5104 (U.S.N.M., 25457). 
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Prats 23 
[Figure 62. Comanthus plectrophorum, a deta 
63. Comanthoides spanoschistum, a detache 
64. Neocomatella pulchella, a detached ar 
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COMANTHUS PLECTROPHORUM, COMANTHOIDES SPANOSCHISTUM. AND NEOCOMATELLA PUL- 
CHELLA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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COMISSIA PEREGRINA, C. LUTKENI, AND C. HORRIDUS 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


PuaTE 24 
Ficure 65. Comissia peregrina, the type specimen of Comissia dumetum from Albatross station 
5356 (U.S.N.M., 27484). 
66. Comissia litkeni, the type specimen from Albatross station 5153 (U.S.N.M., 25513). 
67. Comissia litkeni from Albatross station 5483 (U.S.N.M., 34915). 
68. Comissia horridus, the type specimen from Albatross station 5356, 
27487). 
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Prare 25 

Figure 69. Comissia pectinijer from the Danish expedition to the Kei Tsland 
~ 70. Comissia peclinifer, the preeeding specimen, ventral view, 2 
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COMISSIA PECTINIFER 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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COMISSIA LITTORALIS 


PuaTe 26 


Figures 71, 72. Comissia littoralis, the type specimen from Szboga station 129, reef, 2 (Amster- 
dam Mus.). 
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PuLatE 27 
73, 74. Comissia spinosissima, the type specimen from Siboga station 305, 
dam Mus.). i E 
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COMISSIA GRACILIPES, C. PARVULA, AND C. HARTMEYERI 


FOR EXPLANATION OF PLATE SEE PAGE FACING 


PLATE 28 


Ficures 75, 76. Comissia gracilipes, cotypes from Siboga station 267, 3 (Amsterdam Mus.). 
77. Comissia parvula, the type specimen collected by the Siboga in the East Indies, *3 
(Amsterdam Mus.). 
78, 79. Comissia hartmeyeri, the type specimen from Erg Tor, 2 (Berl. M., 5349). 
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PLATE 29 


Figures 80-82. Comissia hartmeyeri from Erg Tor, «2 (U.S.N.M., 34946). 


~I 


83. Comissia hispida, the type specimen from Albatross station 5431 (U.S.N.M., 
27485). 

84-86. Comaster brevicirra, cotypes of Comaster parvus from the Andaman 
Islands collected by the Investigator (I. M.). 

87. Comantheria vmbricata, a young specimen from lat. 33° 08’ N., long. 129° 
20’ E., in 65 meters (C. M.). 

8&8. Comanthus parvicirra, a specimen from the Nicobar Islands labeled by 
Liitken Comatula mutabilis (C. M.). 
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COMISSIA HARTMEYERI, C. HISPIDA, COMASTER BREVICIRRA, COMANTHERIA IMBRICATA. AND 
COMANTHUS PARVICIRRA 








FOR EXPLANATION OF PLATE SEE PAGE FACING. 


BULLEGRIN 82, (PART 3) (PLE.730) 


NATIONAL MUSEUM 


U.S 

















COMATILIA IRIDOMETRIFORMIS 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


PLATE 30 


Figures 89-92. Comatilia iridometriformis, cotypes from Albatross station 2671, *3 (U.S.N.M., 
14699). 


Phare 31 | 
‘Fieures 93,94. Comatulella brachiolata,a specimen from the vicinity, of Per 


in dorsal and ventral views (H. M ). 
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COMATULELLA BRACHIOLATA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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COMATULELLA BRACHIOLATA AND COMATULA ROTALARIA 


FOR EXPLANATION OF PLATE SEE PAGE FACING 





PLATE 32 


Fiaure 95. Comatulella brachiolata, the cotypes of Alecto rosea (Berl. M.). For a diagrammatic 
reconstruction based on these fragments see vol. 1, pt. 1, fig. 77, p. 1380. 
96, 97. Comatulella brachiolata from Koombana Bay, Western Australia (Berl. M., 5967 ). 
98. Comatula rotalaria, a typical specimen from Albany Passage, Queensland (U.S.N.M.. 
34928). 
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PLATE 33 


Ficure 99. Comatula solaris, a typical specimen from Port Denison, Queensland (U.S. N. \ 
100. Comatula pectinala from Albatross station 5142 (U.S.N.M., 34924), m im 
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COMATULA SOLARIS AND C. PECTINATA 


FOR EXPLANATION OF PLATE SEE PAGE FACING 
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COMATULA PECTINATA 


FOR EXPLANATION OF PLATE SEE PAGE FACING, 


PLATE 34 


Figure 101. Comatula pectinata, a very large specimen from the Danish expedition to the Kei 
Islands station 67. 
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Ficure 102. Comatula pectinata, a very large 
' Islands station 111. 
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COMATULA PECTINATA 


FOR EXPLANATION OF PLATE SEE PAGE FACING 
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COMATULA PECTINATA 


FOR EXPLANATION OF PLATE SEE PAGE FACING 


PLATE 36 


Figure 103. Comatula pectinata, a very large slender armed specimen from the Danish expedition 


to the Kei Islands station 67. 
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Pate 37 


Figure 104, Comatula pectinata, a very large specimen with 14 arnis from ‘the a 
to the Kei Islands station 67. i eee 
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COMATULA PECTINATA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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COMATULA PECTINATA 


FOR EXPLANATION OF PLATE SEE PAGE FACING, 


PLaTE 38 


Ficure 105. Comatula pectinata, a specimen with 16 arms from the Danish expedition to the Kei 
Islands station 67. 

106. Comatula pectinata, a specimen with 17 arms from the Danish expedition to the Kei 
Islands station 67. 

107. Comatula pectinata, a specimen with 11 arms from the Danish expedition to the Kei 


Islands station 85. 
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PuLatTEe 39 


drawing of this specimen see vol. 1, pt. 1, fig. 79, p. 132. | 
109. Comatula purpurea, a 4-rayed specimen from Siboga station 273 ( 
110. Comatula tenuicirra, the type specimen from Siboga station 320, <2 ( 
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COMATULA PURPUREA AND C. TENUICIRRA 


FOR EXPLANATION OF PLATE . PAG FACI 
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COMATULA PURPUREA 


FOR EXPLANATION OF PLATE SEE PAGE FACING, 


Pate 40 


Figure 111. Comatula purpurea from Freycinet Reach, Shark Bay, Western Australia (U.S.N.M., 
34926). 
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Puate 41 


Ficaure 112. Comatula micraster, the type specimen collected by the Investigator in the 
Islands in 110 meters (I. M.)._ : 3 

113. Comatula micraster from the fe dearen Telentle in 110 meters (U. Ss. 

114. Comatula purpurea from the Danish expedition to the Kei Islands stati 

115. Comatula micraster from the Andaman Islands in 110 meters (U.S. 
116-124. Comatula micraster from the Andaman Islands in 110 meters (I. | 
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COMATULA MICRASTER AND C. PURPUREA 


SEE PAGE FACING 
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COMACTINIA ECHINOPTERA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


PLare 42 


Ficures 125, 126. Comactinia echinoptera, the type specimen from an unknown locality (Berl. M.). 
127. Comactinia echinoptera from Albatross stations 2319-2350 (U.S.N.M., 34889). 
128. Comactinia echinoplera from Blackfish Banks, off Charleston, 8. C., in 22 meters 
(U.S.N.M., 3803). 
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Figure 129. Comactinia echinoptera from Albatross stations 2319-2350 (U.S.N.M 
130. Comactinia echinoptera from Albatross station 2142, x2 (U.S.N.M., 34 
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COMACTINIA ECHINOPTERA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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COMACTINIA ECHINOPTERA 


FOR EXPLANATION OF PLATE SEE PAGE FACING 


PLATE 44 


Figure 131. Comactinia echinoptera from Albatross station 2142, 2 (U.S.N.M., 34824). 
132-135. Comactinia echinoplera collected by the Bibb off French Reef (U.S.N.M., 34624). 
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PLATE: 45 


Figures 136, 137. Comatulides decameros, the type specimen from lat. oe DD. N., ie 
_in 811 meters (C. M.). 

138, 139. Comatulides australis, the type specimen from Siboga station “2 

Mus.). 
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COMASTER MULTIFIDA (UPPER) AND C. MULTIBRACHIATA (LOWER) 


FOR EXPLANATION OF PLATE SEE PAGE FACING, 


PLATE 46 


Figure 140. Comaster multifida, the specimen from Fiji labeled by Liitken Antedon stellatus (C. M.). 
141. Comaster multifida collected by the Gazelle north of Port Walcott, Western Australia, 
in 91 meters (Berl. M.). 
142. Comaster multibrachiata from the Andaman Islands (U.S.N.M., 35967). 
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Ficures 143, 144. Comaster gracilis from Gat van Soutre, Banda 
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COMASTER FRUTICOSUS 


OF PLATE SEE PAGE FACING. 
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PLATE 48 


Ficure 145. Comaster fruticosus, the type specimen from Albatross station 5356, 2 (U.S.N.M., 
27486). 
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. Puate 49° 
Fieures 146, 147. Comaster fruticosus from Albatross station . 
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COMASTER FRUTICOSUS 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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COMASTER PULCHER 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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PLATE 50 


cher, the type specimen from Siboga station 257, 2 (Amsterdam 


: Pas 








Puate 51 
Ficures 150, 151. Comaster tenella from Singapore (U.S.N.M., E, 
152. Comaster sibogae, the type specimen from Siboga stat 
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COMASTER TENELLA AND C. SIBOGAE 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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COMASTER DISTINCTA, C. SERRATA, AND C. MINIMA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


Figure 153. 
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PLATE 52 


Comaster distincta from Albatross station 5137 (U.S.N.M., 35048). 


. Comaster serrata, the type from Albatross station 4895, 2 (U.S.N. 


. Comaster minima, the type specimen from Albatross station 5108, 
25469). 


. Comaster minima from Siboga station 302, *2 (Amsterdam Mus.). 
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" Ficure 157. Comanthina belli from Torres Strait (U.S 
158. Comanthina schlegelii from Albatross station | 
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COMANTHINA BELLI AND C. SCHLEGELII 


FOR EXPLANATION OF PLATE SEE PAGE FACING 
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COMANTHINA SCHLEGELII 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


PLATE 55 ; 
Figure 160. Comanthina schlegeliv fron the Danish expedition to the 
161. Comanthina schlegelii from the Danish expedition to t 
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COMANTHERIA POLYCNEMIS 


FOR EXPLANATION OF PLATE SEE PAGE FACING 
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Figure 163. Comantheria briareus from ‘the Danish ‘exped 
164. Comantheria briareus collected by the Danis 
Banda, in about 20 meters. 
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COMANTHERIA BRIAREUS 


FOR EXPLANATION OF PLATE SEE PAGE FACING 
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COMANTHERIA ROTULA AND C. WEBERI 


FOR EXPLANATION OF PLATE SEE PAGE FACING 
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Puate 58 


Figure 165. Comantheria rotula, the type specimen trom Siboga station 273 (Amsterdam Mus.) 
166. Comantheria weberi, the type specimen from Siboga station 49a (Amsterdam Mus.) 
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Prare 59 


Figures 167, 168. Comantheria grandicalyx, the type specimen from 
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COMANTHERIA GRANDICALYX 


FOR EXPLANATION OF PLAT EE PAGE FACING 
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COMANTHERIA INTERMEDIA AND C. GRANDICALYX 


FOR EXPLANATION OF PLATE SEE PAGE FACING 


Prater 60 


Figure 169. Comantheria intermedia, the type specimen from Sagami Bay, Japan, between Ito 
and Hatsushima, in about 150 meters (Munich Mus.). 
170. Comantheria grandicalyx from Fuchow, China (H. M.). 
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PLATE 61 
Figure 171. Comantheria intermedia from ate eo N., me us" 28) ae i 


 (U.S.N.M., 35777). 
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COMANTHERIA INTERMEDIA 
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COMANTHERIA IMBRICATA AND C. DELICATA 


FOR EXPLANATION OF PLATE SEE PAGE FACINGs 


PuaTeE 62 


Fiaure 173. Comantheria imbricata, the type specimen from Sagami Bay, Japan (U.S.N.M., 
22697). 

174. Comantheria delicata, the type specimen from Albatross station 5153 (U.S.N.M., 
25463). 


175. Comantheria delicata from Siboga station 282, 2 (Amsterdam Mus.). 
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PLATE 63 ; A _ 
Fraure 176. Comantheria taviana, the type specimen from Albatross station 
35243). ‘ | 
177. Comantheria taviana, the type specimen, <2. 
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COMANTHERIA BRIAREUS, COMANTHINA SCHLEGELII, COMASTER SCHONOVI, AND COMANTHUS 
TIMORENSIS 


FOR EXPLANATION OF PLATE SEE PAGE, FACING 


PLATE 64 


Ficure 178. Comantheria briareus collected by the Gazelle north of Port Walcott, Western Australia, 
in 91 meters (Berl. M., 3430). 
179. Comaster schénovi from Singapore (C. M.). 
180. Comanthina schlegelii from Mortlock Island, Carolines (H. M.). 
181. Comanthus timorensis, a specimen from Tonga labeled by Liitken Actinometra intricata 
(C. M.). 
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PLATE 65 
Comantheria intermedia from Sagami Bay, Japan; Doctor Haberer, No. 9307 (Munich 


Mus.). 
. Comanthus wahlberqii, one of the cotypes from Durban (Port Natal) (Ber). M., 1060). 
. Comanthus parvicirra, a specimen from the Nicobar Islands labeled by Liitken Antedon 
mutabilis (C. M.). 
185. Comissia chadwicki, the tvpe specimen from off the northeastern coast of Ceylon in 51 


meters (I. M.). 


Figure 182. 
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COMANTHERIA INTERMEDIA, COMANTHUS WAHLBERGII, C. PARVICIRRA, AND COMISSIA 
CHADWICKI 
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’ _ PLATE 67 — 
Figure 188. Comanthus bennetti from off Table Island, Andaman Sea, in 27-64 m 
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COMANTHUS BENNETTI 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 
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Ficures 190, 191. Comanthus plectrophorum from the Gippsland coast collectec 
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COMANTHUS PLECTROPHORUM 
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hus pinguis from Albatross station 3718 (U.S.N. M., 35075) . - 
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; Puiate 71 


Fraure 194. Comanthus pinguis, the type specimen from Albatross stations 3716-3735 
| 25517). ae 
195. Comanthus japonica from Albatross station 4935 (U.S.N.M., 35009). 
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COMANTHUS PINGUIS AND C. JAPONICA 
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U. S. NATIONAL MUSEUM 


BULLETIN 82, PART 3 PL. 72 












‘ KS 
=. ee 
¥ SER. 
¥ ag 
¥ ok 
eS We. § 
N es 
a: a 

ds 


A dadiéed 
Cre 


RTA 











COMANTHUS JAPONICA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


‘ j PuLatEe 72 
us japonica from Sagami Bay, Japan (U.S.N.M., 35003). 





manthus japonica from Albatross station 3707 (U.S.N.M., 35028). 
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Pate 73 


Figure 199. Comanthina belli, a young specimen from Port Hedland, Western 
200. Comanthus parvicirra, a specimen from Tonga labeled by Liitken 
(C. M.). é oa 
201. Comanthus japonica, a very large specimen from Fukuura in about (150: 
Mus.). fi P : 
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COMANTHUS BENHAMI AND C. TRICHOPTERA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


PLate 74 


Figure 202. Comanthus benhami, the type specimen from Preservation Inlet, New Zealand 
(U.S.N.M., 38684). 


203. Comanthus trichoptera collected at Port Jackson, New South Wales, by Dr. Th. 


Mortensen. 
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 Puare 75 a AY. 
Figure 204. Comanthus timorensis from Torres Strait (U.S. N 
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COMANTHUS TIMORENSIS 
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COMANTHUS TIMORENSIS 


FOR EXPLANATION OF PLATE SEE PAGE FACING, 
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Comanthus timorensis from Banda, collected by the Danish Expedition to the Kei 
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Fiaure 206. Comanthus timorensis from the Danish expedition to the Kei Islands stat 
207. Comanthus timorensis from Amboina, collected by the Danish expe 
” Welands: - Ape 
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COMANTHUS SAMOANA AND C. PARVICIRRA 


EXPLANATION OF PLATE SEE PAGE FACING 
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Puate 78 


Ficure 208. Comanthus samoana, the type specimen from Samoa (U.S.N.M., 25514). 
209. Comanthus parvicirra from Galle, Ceylon; Investigator collection No. 5D (U.S.N.M., 
34979). 
210. Comanthus parvicirra from Galle, Ceylon; Investigator collection No. 15D (U.S.N.M., 
35008). 
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Pate 79 


FIGURE 211. Comanthus parvicirra from the Danish expedition to the Kei Islands stati 
212. Comanthus parvicirra from Singapore (C. M.). sa : 

218, 214. Comanthus parvicirra from Zamipoanss, Ehilippines;: goewen by a 
(U.S.N.M., 17525). : s 
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COMANTHUS PARVICIRRA 
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OF PLATE SEE PAGE FACING. 


FOR EXPLANATION 





PuLate 80 


5, 216. Comanthus parvicirra from the Danish expedition to the Kei Islands station 20. 
7. Comanthus parvicirra from Albatross station 5428 (U.S.N.M., 34980). 
. Comanthus parvicirra from Cape St. André, Madagascar (U.S.N.M., 34944). 
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Fiaures 219, 220. Comanthus samoana fone Australia labeled by Littken Alecto (Ae 
. trachygaster (C. M.). 

221. Comanthus parvicirre from Pitulu, Admiralty Islands CH. M.). 

222. Capillaster multiradiata from Anger, Java (C. M.). 

223. Capillaster multiradiata from the Nicobar Islands (C. M.). 
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CAPILLASTER ASTERIAS, COMANTHUS BENNETTI, AND C. JAPONICA 


FOR EXPLANATION OF PLATE SEE PAGE FACING. 


Fiaure 224. 


bo 


25. 


226. 


227. 


PuatTE 82 


Capillaster asterias, a young specimen from the Danish expedition to the Kei Islands 
station 82, <2. 

Comanthus bennetti, the type specimen of Comanthus crassicirra from Siboga station 
133 (Amsterdam Mus.). 


. Comanthus japonica, a young specimen from Albatross station 3707 (U.S.N.M., 35028). 


Comanthus japonica from Misaki in 219 meters (U.S.N.M., 35043). 
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Andrometra® U4. 2-22. -222 Le 2 eas 58 arctica ss2245..2 eee See 3,8 
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callista:<- 22222 222-22S522 cet f 4,8 INCXpCOtAtasasn-osess5-0snsce wee 3 
capensis=< = 2.222. fl eonge 9, 22, 589, 592 insignis. . 22.5222 easbe+sos0ebUee 22, 23 
Carpenteria.=.=-===-=S7-eawsoe 2 8 jrregularis.-.-----2cecs-- 4505908 342, 358 
challengeri-=_-===--2-.-Mc sees 9 ISIS-cocsacsanssxecssansoha sore 3,9 
Ciliagtd==22=s===-42225-.- SUR eS 3, 9, 12 japonica. 5-c2.<25 2252s ua S0PeUeUee 9 
Clarae@iss2=.---s2==2-52=22-=55222 51 klunzingerce <== <= 22s52-=-s--eeee 52 
clemens:---- == = -- Ieee Salers 20 la@vis.— == sees senssso-saSe Se 9, 58 
CHossee = =2=e2a52 ea sce BOL A 3, 46 laodie@s4-2522ss-25seaeseeee 3 
Colummlanis’ 624-260 ° - 2 6 lates ansa2eec eco seceese cece 4 
GOMPLCSsAsaa- se ee eee eee eee 14 Jatipinna w= <=<s=ss-2ceccetoeeeee 34 
CLABRIPINNG === == oa = =e ee eee ee 6 lineata _~--<<e=ssssceseene=Beeu 9, 13, 14 
CUMIN gE = —-—- = =5--sa== =e 342, 359 lineatus.—=.-==s=6===--—— === oe 9, 14 
cupuliferus#===-=- See SEE Sees 30 longi¢iras===2=-<=2==---aoeeeeeee 7 
delicatigssima - ==--=-=---e 2 Sane 4 longipinna =s==--====-=---seeeeee 9, 58 
dentata--—-===--==- Stee ele 9 lovéni= =-=====ss=seesss=s<- 9, 12, 22, 23 
Giadema.-- -ssee2 2 sta ee ee SS 4 ludoviti=_--= -e-=sass2=--5e2~ See 52 
Giomed hes == === = aaa eee 4,7 lusitanies-=<===s<==-+==2-coeee eee 34 
Giscoidea- sos =2 === = 4,8 MacrOdiscus:<:=--=c¢==22-cese 22 
Gistincta==——- == =22eene Re 34 Macropods-<====s===+2=-ce2es= 28 4,7 
Gubenie=+.--=--=-.-- Sees 9 MapgniciTasa=-=-—-==—--- a= 14, 22, 34, 36 
dubenis==<-=---=-=--=-— Ss eee 14, 56 MAN OF e ase = 2 = oe ae 7 
duplex eee ae ee 34 MATING 22 He nea ee 3 
CleP ane ee ee ae ee 3” mediterranea_-_-_- 27, 45, 56, 203, 356, 357 
emendatrix-—-=— === 2-t=-ees2teese 46 meridionslis--=-==..< ===: —==-24" 124, 376 
eninacesa— <5 eset 33, 53 mertenki- ==—-==2-=2+=-5+. eee 41, 634 
eryibnzZOne === see eee ae ee 3 microdiscus===—-.---—---—= nrg g BUI 5 
eschrichti var. magellanica-_-_-~-_- 22 milbertisoss =s2c = aeee ssa 325, 337 
eschrichtii maxima__-_--_----------- 3,4 minor: 22-+s2be< See tee cae 4,5, 9, 21 
Bae ee ee 9 Mintitea.—--st=estsce eee Se 5,9 
elie eae a eee on an eee 22 moluctana.=-== ee 51 
UApYIA tas See sn en 175 MOOréi=s— ete eee 22 
RTISCD eee ee a ee 33 mMoOLoceanan=——--a=a—e === ae 56 
Psi y aerators NOE eS PL enable 14, 34 multicolor=-=—-.23=5--- eee oro 4, 52 
Aavopurpureda= oe === = 4, 52 mutabilis= -=~~-==.2+-s=22s=o 652, 677 
Hexiligueses see ase es See eee ee 58 NANG= =e ase ee Se eee 9, 58 
PC UUSNS eee ee ee eee 37 orientalis: 222i ccte-eoe eh eee 5, 9, 21 
fraps ess eens PRT 3, 6 Orion. 208) C2 LES ES ARE 4,14, 33 
Pare DUAN Race. ee 4, 34 DALVICHTASY = Se ons eee eee ee 9 
POLCONI A Se ee en ee 22 MALVUAe- a nee eee 9 
RUACHISN ons f8 oe a8 seen 9 perplexa== === 2 -- =a eee eee 3 
pranulitera 986 29-2 ssn se~ 17, 18, 142 OTAPINOBA Le See ae eee 31 
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Antedon petasus-------------- 27, 56, 384, 661 | Antedoninae_-_-_------------- 39, 58, 61, 63, 65 
phalangium =<. - === = 9 |7Antedonoidas= = S2<24 2. - 22 - ee 28 
porrecta=.-- -=--=5==-2--- ee 14; 34)| Anthometras2.£=. ......._- - 54 55, 57, 58 
pourtalési---=—-.---- === pe eaae 17, 18 | Anthometra adriani-__-_-_.-_.-_-------- 55 
prolixa. =. 24 525 eee ee 9) ‘anthus,-Antedon-—-_=..-.--=_= =e 4,7 
propingua.--2----==-—- == === ee 4 Asterometra 22.5225. <0_S tse ee 21 
psy. che=20. 222 5-35 ene ae 9, 10, 58 Ptilometras=*+...=.<----=-=-3==es 7 
pubescens: .--5---52--26--.-4 53 4 | aphrodite, Iridometra (Eumetra) ----.--- 51 
pulchella_-_---- 124, 131,,133;,135, 1425149 || ‘Apiocrinidaea222.2-="--o- 2-32 53 
pumila. 2/5. S2¢S-5 22 ee 9})1'25'22)| vApioerinus===4---=--5- 252220 -eee 53 
quadrata’ 2-225. 22-5 52 | Apiocrinus recubariensis_-~------------- 38 
quinquecostata—_—. -----_=-__ 2 se 4, 33 | aplanata, Actinometra echinoptera var. 125, 400 
Fata scstsle ts Soe o sa ea eeeeee 3/|/arabica, Decametra..—=-.-- --=--= 22225 52 
Tathbunis 222. 235-o5 ee 3 | arachnoides, Stenometra_--_------------ 36 
reginaess2= 6). 2 5255-2 eee 51 | aranea, Dichrometra----.-.----=-4=-=2= 35 
remota: 244-255: = =o ee eee 9, 58 Perissometras<-===2.-.-_ 2a 59 
rhomboidea == 2224-2 222 -P asst 22)\tarctica, Antedon.-—= 222 222 === a= 3,8 
ruber.t2*. 522-26 22655--2 ee 4512)\{Argyrometra__=—-...--=2>.-=-=-= = 58 
rubiginosa535=2- 3525 52-25 e 225, 230 | Argyrometra mortenseni_-------------- 58, 59 
rubroflava. = 2====-.-==--5 = ee 4 | armata, Actinometra--_--.------------= 41, 
pcalarisS2se— 8 Se oe a 4 632, 675, 676, 677, 678, 681 
sclaterii=s¢ 2s. === 2223 5a eee 14, 22 Actinometra (Comatula) ___------ 628, 632 
separatass 22s 5e282 2-2 3525 4 Analcidometra-—---=— === eee 675 
serrata ss ss3-2- he 8 9-10) #Artioulatas-23- === 5 =~ = = ee 53 
serratissimas.---2 = 2-2-5 -- ee 3 | articulata, Dichrometra____------------ 33 
Serripinna..- == =--=-----55 32842 9, 12, 46 Himerometra_.-22-==— ee 6 
BOlSTISo So s22 = 2 sae eee eee 324 | aruensis, Actinometra_-_------------- 310, 319 
spleata.<<o5- 22262 -- See ees 46) kasper, Leliocrinus=s== == === 60 
spinifera..=-. == 2-522 s22=66-—= 1/0))|faspera, sAntedon 222-222 == =e 12 
stéllasss. 2223222222 2S ee be 9, 22 Heterometra==*_ 923-222 ee 41 
stellatuss- .-- 2-562 =a pee cee 422 Trichometra2=35-2— =e 12, 13, 15 
ptylifer—.\-2225-5 2-222 5255525ste 4) Wasperrima,, Antedon= == ---- === = =a 3 
Lenaxeeso 222222 Sos o5s ee eee 98, 109 Heliometra..-=-==-25<s-s 6-2 =e 6 
tenella 2s Oot ee ee eS ee 9} |haster;-Amtedon_=..==. ==) = ees 4 
tenelloidesee st = 2 = eee 3,6 Thalassometras-—- = === 7, 20, 27, 33 
teneras3i 825-22. 3 oe 5l Asteriave=2 =... <=. 5 >= = eee 302 
tenwicima. 252252 =5- 2 es eee 9) 14: |\asteria; Eancrinus_-.---= === == -_-- Seer 35 
tenvliss<< 22-22 228 a2 oe eg 3,9 Encrinus (Encrinus) ----------+---- 35 
thetiss= = 55 ees h2 e a 4 Weiss 2.3 2S 35, 60 
tiprinassé- 222 222 es a eee 4 Isocrinus (Cenocrinus) ------------- 16, 26 
triqueta 222-5555 ee eee 691) |\vAsteriaso2_ =~ = =. ee ee 1, 156, 302 
tuberosa =] == 6— ees eee 34 | Asterias multiradiata_ 10,35, 78, 79, 80, 168, 173, 
itypicase: = 2 Nes Se ee eee 415 203, 204, 208, 428, 429, 512, 513, 531, 545 
Veli aetna 34, 36 pectinatas222- =) 322s 78, 79, 80, 
versicolorssos. =2—- 57 a 4, 52 173, 203, 204, 336, 337, 339, 356, 357, 694 
Wicariae o22ee 25.0 2S eee 23 radiatat=22......-- 522 eee 341 
willosa: 22252 o ee 4,7 | Asterias (Comatula) multiradiata_-_---- 36 
wilsonise ose ee ee eee ee 48, 49 (Buryale)_----=2- = 2 eee 302 
Bp == 225, 230, 231, 289, 604, 607, 627, 694 (Euryale) pectinata_-__------------ 340 
Antedon (Actinometra) robustum ---_ 326, 338 (Qphiura) 22222" 2 Se eee 156 
(Poecilometra) scalaris_______------ 17 (Ophiura) multiradiata__---------- 174 
Antedonidae: =. -s2<et 2.) ee 5, | asterias, Capillaster---_ 157, 158 (in key), 


14, 15, 20, 26, 27, 39, 51, 58, 59, 65, 71 (in 
key), 73 (in key), 157, 215, 284, 287, 289 


160; pl. 13, fig. 33; pl. 82, fig. 224 
Asteroidea==-==-=---.--- == -— 40 
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Asterometra-_-_----- 7, 10, 14, 15, 26, 49, 61, 63 | Bathycrinus aldrichianus--._.---------- 3, 45 
Asterometra acerba------------------- 38 SUStralB: aoe Sec ke a 23, 27 
nt HUSReee = Seek ae a SUI 21 campbellinus..= 2-2. o.oo ee 3 
CLIstatR ees Hee Sot EL 44 CaTibbeus scree acne cee ee ee 10, 14 
lepidse ee osoes at ee sesso 29 carpenteria+ see oecc nto 27 
MACTOPOGAS= See se ee 21, 64 complanatus_o- 08 222 225 <2 b= 5-2 5, 37 
MAaCM PPOs a= ae gene eee ee 44 equatorialis. 2... Tere ee 10, 14 
MUP CAS ee SE ee oe SE ee 38 gracilis. 2- =.= See eee 45 
ASterometridae. .. =. = = 2a 61, 63, 64 PACMICUSS = —) ae eee = 2, 21 
Astroradiata, Echinodermata_---------- 40 ParaAdOxus 20 ee eee eas 38 
PMLClECriNI GAC Sse a = aes 5 jeieg ile eee ee eee oe SE 45 
15, 39, 51, 61, 62, 63, 64, 65, 71 (in key), recuperatuss-ee— ee 45 
72 (in key), 73 (in key), 157, 284. Srravus- ee oes - he eee ee We 14 
CIE CEM E nS ae ees eh oS 1, 2, 4, 5, 15, 284 WOOGMASONI eae ae ea ene 38 
Atelecrinus anomalus__-_--------------- 51, | Bathymetras=-s-=- =e 13, 14, 15, 27, 39, 58 
CQnirenaeee— 59 2s PS. Ls 15 | Bathymetra abyssicola_--------------- 13 
MelpHo sates fees ae Jhee Ste 52 brevicittas=-2ceSeeee eee ee 13, 15 
pourtalesien 29: ost Aas 2B Sot 4 Calpenterine=s—=— 6 = —— a eee eos 13, 15 
NBICHOUS= 8 oe oo De 51 MINUSSIM A = ee ow ee eee 13, 15 
atlantica, Neocomatella_-____---------- 55, 125 | Bathymetrinae-------------- 39, 61, 63, 64, 65 
atlanticus, Eudiocrinus---------------- 19 | bella, Cenometra__----_------=++--=-_- 32 
Pentametrocrinus--—-._~. -222=22== 13, 45 Himerometra.--- == ee 6 
ater, Craspedometra..-.--.------------ 46 | belli, Actinometra-__--------- 51, 415, 428, 458 
AU ODOCTINUS se ooe = ee ee 51, 284 @omantherias__= 8-2 ae 459 
Atopocrinus sibogae_------------------ 51 Comanthina___ 48, 424, 429, 457, 458, 468, 
attenuata, Thalassometra_------------- 38 514, 529; pl. 53, fig. 157; pl. 73, fig. 199. 
audouini, Tropiometra----------------- 52 Gomanthus! 5... = 5 =. ee 458 
ANIGHINOCHINUS = =< -o5o soe e so eee 53 G@omaster. . Ss eee 11, 430, 458 
BUsirAlig;eAntedon=———--—--=--==—4--~— 9 Cyllometrasce--—— == 7, 9, 23 
BAP ny Grins eee Se a ae 23, 27 Phanogenia- —=—-—----—-=- = 24, 458 
Comatulides_--_------- 401 (in key), bengalensis, Heterometra - - ------------ 32 
403; pl. 45, figs. 138, 139 Himerometra.....-.------ 23252522 6, 31 
Cominias-- = — SSA ke 49, 403 | benhami, Comanthus_-- 59, 529, 531 (in key), 
@raspedometra= = —-------------__- 32 584, 586, 587, 588; pl. 74, fig. 202. 
Sn RRP a ee 49 Comanthus trichoptera ----------- 57, 587 
Pilomeurascos. aoe ee 64, 108 | bennetti, Actinometra -_------------~-- 532, 
PURECROIMBTT Ae Ma ae ee eee 57 533, 546, 547, 548, 549 
Austrometra thetidis_ __--------------- 59 ‘Alectotese=soe~ sew ie 41, 80, 532, 541, 545 
MIG OTIN MA Se a 53 Gomanthusso: 2. 8 — - = 87, 
balanoides, Antedon------------------- 39 168, 204, 405, 426, 481, 519, 529, 530 
Peron Ghia eee ee ee 7 (in key), 531, 553, 555, 556; pl. 66, figs. 
PeUsnoOMmetras— soo =— oo 39, 58, 284 186, 187; pl. 67, fig. 188; pl. 68, fig. 189; 
balfouri, Pentacrinus-_----------------- 23 pl. 82, fig. 225 
barbata, Comatula_._.._--------=4--== 340 Comanthus (Bennettia) ------------ 534 
Stella (Decameros) ---------------- 357 Comanthus (Cenolia) -------------- 534 
bartschi, Himerometra----------------- 30, 32 Comanthus (Comanthus) - --------- 533 
basicurya, Charitometra_------------ 8, 27, 34 Comastensaoee seat. eee ee 11, 514, 533 
Basicurva group--------------- 2, 4, 5, 7, 8, 22 Comatula-t=--.-..---_ eeeee 79, 532, 545 
bassett-smithi, Antedon-_--_-- 22, 36, 98, 110, 111 Phanogenia- --~------------------ 24, 533 
Walometran | eas = ee 8,99 | Bennetti group----------------------- 80 
batheri, Metacrinus------------------- 35 1 Bennettia®22.-Cee—--- ----_-- 39, 41, 57, 530 
batheri var. gracilis, Metacrinus- - ------ 52 | Bennettia pinguis--------------------- 39 
Bathycrinus---------- 3, 9, 14, 27, 42, 43, 53, 57 SAMOS os eS 39 
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biarticulata, Heliometra glacialis________ 29 || brevicirra, /Prometras* =) eee 50 
Bidens; Antedon= 2522. 22>" See 2) sees 47 | brevicuneata, Dichrometra_____________ 33 
Oligometra== 22225502 — sees ae 12, 32, 37 Himerometras====-=— es 6 
timerometras see ee eee 6 |) brevipes, Drichometra_---- = age 51 
bifida’, Antedon2s 225 2223-222 os ens 1,8; | brevipinna, Antedon_----_ = == eae 18 
17, 27, 28, 45, 56, 142, 203, 356, 396 @haritometra==-->--- =) ee 8 
bigradata, Psathyrometra —_-___!.4.--- 6 Comstulan ==" eee 17, 34 
bimaculata, Dichrometra-----_---_----- 33 Pachylometra==-=2=- = - = ane 34 
Wimerometraes = os eee ees 6) | Breyipinnia eroup=--2---- 2 = See 5 
bipartipinna, Craspedometra_-_-____-____ 32 | breviradia, Stiremetra__-=-_-___._---2- 33 
bispinosa, Thalassometra------___-_- 1,20, 33 Thalassometra-—- = == eee 7 
blakei, Aictinometra=2 2222-22 = aeeuiee 219; | brevis, /Rhizocrinus! 84-25-24 5 ena 38 
224, 231, 377, 381, 396, 397, 399, 400 | briareus, Actinometra__-_______-_ 492, 499, 502 
Emncrinus:(Tsocrinus))=---—— 35 Antedonl esas see eee 41, 492, 502 
Tsocrinis $6 223 5 3 eS ees 25 Comantheria=_.—_- -- 9226s eae 48, 
Tsocrinus (Isocrinus) --------.----- 16, 26 159, 483, 484 (in key), 489, 492, 503, 
Blastoidea 22292222 a2 Soe eee 40 507, 520, 614, 615, 631, 663, 679, 693; 

bocki, Didontometra_—_-------- 72-L === 59 pl. 57, figs. 163, 164; pl. 64, fig. 178 
Bohadschoideaia= 22) a5) ee eee 40 Comanthus sees ee eee 36, 37, 493 
Bolteniga. 22°08 2202 2 ewietas 35 Comanthus (Comantheria) _________ 493 
boltentijBnerinus: = 2 2 see 35 Comaster.. = -2- 4. .- eee 11, 492 
Bonasavwumbellatas22 52-225 = = eae 42 Phanogenia== - ==> ee eee eee 24, 492 
borealis, Decametrocrinus_-_----------- 2 '| briseis, “Antedon=2 22" — 2 — = sai Siena 3,8 
Metacrinus superbus---_---_------- 25, 26 Tnidometra_----22--2 52 ee 12; 21 
Psathyrometra 3. Sh. pasa eee 15 | brockii, Heterometra_-_--_-__-_--- is poets 32 
borneensis, Actinometra___ 36, 37, 176, 206, 208 Himerometra--- - -=29542-e sta ee 6 
Comasterm == eaeanee 11, 24, 25, 176, 207 | brunnea, Cenometra_-_.------------__-= 32 
Comatula (Actinometra) _____ 175, 183, 205 | brunnum, Caput-Medusae---__-__-_ 204, 531, 544 
Bourgueticrinidae2==—--=- == - eee S3j00,,00.| By thocrinuss=—=— == ——-——==—— ata 53, 57 
Bourgueticrinus: 2 "> -- eee 53 |) Calamocrinus---9-"- 22 ===) — 2 ae 43, 53, 57 
bowersi, Antedon= = -2 3222 =.22-25 5 4 | caledoniae, Oligometra___._.__.__------ 47 
Nanometra == == 222 20 ee eee 21 | callipepla, Comanthus-_---.._..-_--- 606, 615 
brachiolata, Actinometra__-.-._---_-- 297, 302 | callipeplum, Comanthus---_--_-------- 605, 
Alectom: 45: =288 2 Cas aie epee 296, 301 614, 622, 630, 631, 663 
Comatula______==- 48, 79; 80, 296, 301, 302 | callista, Antedon_.-......-._---_ 222222 4,8 
Comatulella________ 48, 55, 294, 296, 328; @alometra... 22-22 2 8, 21 
pl dil figss93, 94; pl. 32, figs. 95, 97. | Calometra_-/--=2--- 8, 14, 15, 26, 49, 89 
brachy.cirra,;Comatella 2-8-2 "=== ee 59, | Calometra acanthaster____________----- 30 
90, 92 (in key), 105, 121, 690 aleCho: 3-20 ase nss— ee ee eee 44 
brachymera, Actinometra_____ 79, 533, 546, 549 bassett-smithi- —--——-- eae eee 8, 99 
Antedone 2st 22a. Wea vende 3 callistas- 2) a 525252. 5 = 8, 21 
Heliometra 225.0% $8 te. rer: anes 6, 27 GardGum..- 2-22-3255 ee 30, 36 
brachypoda, Comactinia echinopteraf___ 383 diana... Se ee 50 
brasiliensis, Actinometra_____________ 377, 397 discoidea....- ==... -- eases 8 
Comactinia echinoptera f___-___---- 388 flayopurpurea)-. = - eee 8, 20 
braziliensis, Tropiometra_._.___-___---- 5 magnifica 225-5 --- Sse 35 
braueri var. japonicus, Democrinus______ 60 multicolor. --5-- =) eet ee ee 8, 20 
brevicirra, Antedon_________ 444, 446, 447, 451 propinqua--— =.=. =. 28 eee 8, 21 
Bathymetra:2== == 22 2 ee 13, 15 separatant 2. vercheteye _ yttieese 8, 20 
Colobometra (Prometra)-____-_---- 52 ispinosissima---=2_—- 5-2. seks 35 
Comaster see 411, 413 (in key), thetis2 = 2-25-22 ee eee 8 
444, 448, 451, 679; pl. 29, figs. 84-86. versicolor. 22826 stale sea ae 8, 21 
Coma tn] anne 41°1-74;,205, ||Calometridaes. 1-0. 2-2 o> 49, 50, 61, 62, 


318, 628, 631, 646, 674, 675, 676, 681 


65, 70 (in key), 73 (in key), 75, 76, 110 
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Calyptometra. <2 ----..----------==-== 58 | carinata-rubiginosa, Actinometra  echi- 
campbellianus, Bathyerinus- ----------- 3 nopteraivarseeces = See 226, 232, 399 
capensis, Antedon_-_._---------- 9, 22, 589, 592 | carinifera, Stiremetra------------------ 52 
Capillasterse- tes See Sete oe 2 ase = 36, | carpenteri, Antedon__----------------- 8 
37, 39, 82 (in key), 85 (in key), 86, 87, Bathycrinus------ Le Se te ae 27 
88 (in key), 90, 91, 120, 123, 138, 156, Bathymetra 3. = == eee 13, 15 
157, 192, 194, 207, 214, 215, 240, 244. Comaster== = 2-2 ==-— 11, 416, 428, 512, 513 
Capillaster asterias____----- 157, 158 (in key), Oligometra=_—--- = = === eee 12, 32 
160; pl. 13, fig. 33; pl. 82, fig. 224. Phanogenia----------- 24, 36, 47, 416, 510 
Clankite eee 2 eo a 177, 189, 195, 208 | Carpenterocrinus-- - ------------ 21, 23, 26, 53 
coccodistoma__ 158 (in key), 206, 212, 592 | Carpenterocrinus mollis---~--~--------- 21 
gracilicimal 6 === = 5s 2h 2b 49, 157, | Catoptometra- -----------+----------- 21, 23 
158 (in key), 169; pl. 9, fig. 27 | Catoptometra hartlaubi-_-------------- 21 
Macrobrachilies.2 2s ==4s o> 22 ee 86, kkoohlent) S23 oe ee Se 21 
157, 158, 160, 294; pl. 8, figs. 25, 26 magnifies 2=-—-=_>- -5---- esa 30 
AANIne ees sett 0 fonet eR A 86, magnifica var. minor--------~----- 59 
158 (in key), 170, 177, 207; pl. 12, fig. 32 ophiuras--252~ 22 == 23" -=ssesace 44 
MULLITAdIaba ees ee eee 37, TUDTONB Va See] oe eee 21 
45, 46, 86, 117, 157, 158 (in key), 164, | cecropia, Platysamiae = ==- === 42 
170, 173, 209, 210, 212, 218, 214, 215, celtica, Leptometra-- ----------------- 12, 45 
229, 356, 397, 545, 627, 677, 683, 693; @enocrinusi= se) == aase eee ee 26, 53, 60 


pl. 3, fig. 5; pl. 11, fig. 30; pl. 13, fig. 34; 
pl. 14, figs. 35, 36; pl. 81, figs. 222, 223 


multiradiata coccodistoma - ---- 46, 55, 212 
var. coccodistoma_------ 212, 213, 214 
RENLOSR eee ae ees 55, 


64, 86, 87, 158 (in key), 160, 169, 170, 
180, 204, 205, 426, 544, 693; pl. 9, fig. 28; 
pl. 10, fig. 29; pl. 11, fig. 31. 


PeniUiCiiras= =— sea 49, 
157, 158 (in key), 170, 209; pl. 15, fig. oT 
capillastericola, Sabinella - - ------------ 181 
Capillasterinae--- ----------------- 39, 65, 69 


(in key), 85, 157, 192, 240, 294, 295, 408 


Capillasterinés------------------------ 85 
Caput-Medusae brunnum_-------- 204, 531, 544 

Rineredn eee ee eee 204 
caput-medusae, Encrinus- - ------------ 59 

Pentacrinites__------------------- 60 
earduum, Calometra------------------ 30, 36 
caribbea, Oligometra_ ----------- 12, 13, 15, 32 
caribbeus, Bathycrinus- - - ------------- 10, 14 
carinata, Actinometra echinoptera var--- 231, 


276, 279, 280, 398 


Actinometra meridionalis var------- 276, 

283, 377, 396 
Womatulas.-3-= <--> -Se2-4 = 5, 22 
Perissometra- -_------------------- 60 


Tropiometra_-_- 5, 9, 14, 17, 26, 45, 339, 592 
carinata-discoidea, Actinometra echinop- 

teratvars. 64. 2.995 5° 55.22 = 276, 283, 399 
carinata-pulchella, Actinometra echinop- 

tere ver-t- 2288 -265-284-- 125, 276, 283, 399 


97298—31——57 


Cenolia___. 57, 406, 407, 529 (in key), 530, 649 


@enometrass2-=- 25 <== === — == 32, 41 
Genometra abbotti_._---.--------=-=== 32 
bellases8t+ == 2. ==. -_ ae eae 32 
brunnes_. 52-223 —- == ee 32 
delicata=222 ===. => — == 36 
emendatrix-=--------------="-==== 45, 46 
herdmani-.-_..-~---------======---- 38 

ANA CUE ee ee ed 38 
UNICOLRDIS_ 2-2. a2 ee oe eee 32, 36 
chadwicki, Colobometra - - ------------- 46, 52 
Comissi§ias2=- s-e===— == 52,246 (in key), 
257, 265, 607, 637, 680; pl. 65, fig. 185 
challengeri, Antedon-- ---------------- 9 
chamberlaini, Eumetra---------------- 30 
Charitometra_-_--------- 8, 14, 15, 20, 27, 28, 34 
Charitometra aculeata---_-------------- 8, 27 
angusticalyx---------------------- 8 
basicurva_-------------==-------= 8 
brevipinna----------------------- 8 
compressa- ----------------------== 8 
distincta_-_---=----t==4-s%+s=+= 8, 20, 44 
flexilis=2. 20. -S==-===-=-22 Sse 8 
garrettiana_---------------------- 8, 21 
granulifera_---------------------- 8 
hepburniana-------------------- 8, 21, 27 
imbricata ------------------=--=-- 17 
inaequalis-__-_-~------------------ 8, 14, 22 
indisd-=. --...=22 =~ -2 == - = yea 8, 34 
lataes = es See ta St 9 SS -=- 8, 20 
lateralis... 2282 J22 2b Leet e+ S5--- 15, 58 
orion...------------<=s"=ss-- -=548 8 
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Charitometra parvipinna_---------_--- 8} (Comactinias=-s=ss=2 52 sae 37, 39, 82 (in key), 
patulay--2-.22-225s2ee ee TS 8 293, 294, 295 (in key), 339, 374 
pourtalési.-2---..- 2S see 8 | Comactinia echinoptera__-__------_____ 128, 
robusta--22.=+-~-+-- ee ee 8 133, 231, 277, 280, 283, 301, 351, 359, 
sclateri=- 2-22 22-22-45. eee 14 375, 398, 399, 400, 692; pl. 42, figs. 
smithi- --2+==2=-2b.. 22 eee 30 125-128; pl. 43, figs. 129, 130; pl. 44, 
tuberosa2t® 21¢ ==... =.=. 2. Serene 8, 27 figs. 131-135. 
C@haritometridae: _- = = ee 50, 58, 61 echinoptera f. brachypoda___-______ 383 
62, 64, 65, 71 (in key), 74 (in key), 75 brasiliensisS2 5.22 22 eee 388 
Charitometrinae=-=—=-=- == 2 20am 33, 34, 49 meridionalis:==- --_ 22 eae 384 
China Sea-Star, Double ray’d_-_--_____- 173 Var. validai 20: -. 2 eee 280 
chinensis perelegans, Stella_______ 173, 203, 356 | Comactinia meridionalis__ 50, 136, 277, 283, 378 
@hlorometra =2- oo a eas: 34 | Comactinia (Actinometra) __-_________- 374 
Chlorometra aculeata__..__-....-.--___ 34 | Comactinia (Actinometra) meridionalis__ 379 
garrettiana=-—--— 2-2 === ee 34 |'Comactiniinae==—3= 3 oe) eee 39, 
robusta-cz = 2.2 = See eo 44, 58 65, 69 (in key), 70 (in key), 76, 86, 88, 
@hondrometra=---=--=- === ee 58 157, 293, 405, 408, 691. 
chuni;»Rhizocrinuse 22=2==—=>=— eres 38, 45)||\Comactiniinés_-=—=- === eee 2938 
ciliata, Antedon==- 2--2==sanaes ea 3;9:512) | Comantheria_ 225_55-) 122 ee eee 41, 
Dichrometra===--=2 2 See 52 84 in (key), 85 (in key), 405, 406, 408, 
cinereum, Caput-Medusae_____________ 204 409 (in key), 411, 465, 483, 519, 587, 619, 
cingulatus, Metacrinus_-_-_._______-__ 25 663, 666, 689, 690. 
clarae, Antedon=-<22222----t2. 222, 9e8S8 51 | Comantheria alternans____-____________ 483, 
Cyllometra—---—-- = <=. ee 31 484 (in key), 488, 502 
clarki, Capillaster__________- 177, 189, 195, 208 belli-\: --- 22. Sie nd ee 459 
Clarkometra==222=-~=.2-2--222 Sanam 59 briareus.-=-=.<--=.--.--:-= 48, 
Clarkometra elegans___.._____---_____- 59 159, 483, 484 (in key), 489, 492, 503, 
clemens;Antedon== === ==- = ee 20 507, 520, 614, 615, 631, 663, 679, 693; 
Himerometras-=------> === eee 6 pl. 57, figs. 163, 164; pl. 64, fig. 178. 
clio; Antedon=-==-=252 2-222... ee 3, 46 delicata---- =.=. 2-2 See 484, 
@yclometras2=22=-2-=2 = ae 46 485 (in key), 502, 521, 686, 690; pl. 62, 
Heliometra=.-2 22 Siena Sab 6, 21 figs. 174, 175. 
clymene, Nanometra-_-.-.---.-------_--- 51 erandicalyx===2-==--2. 21.32 484, 
coccodistoma, Actinometra__________-_ 212, 213 485 (in key), 513, 515, 519, 520, 521; 
Capillaster____- 158 (in key), 206, 212, 592 pl. 59, figs. 167, 168; pl. 60, fig. 170. 
Capillaster multiradiata_______ 46, 55, 212 grandicalyx var. flagellipinna__ 59, 515, 521 


Capillaster multiradiata var__ 212, 213, 214 


Comatula==222-—. eee 212, 589, 592, 593 
Coccometra_____-_--- 12, 14, 15, 28, 39, 58, 215 
Coccometra hagenii-____-__-_____ 12, 292, 395 

nigrolinesta=-==-=2-_=.2= Sea 13 
Colobometrasi22=2 222222222 ees 31, 41, 284 
Colobometra chadwicki__.____________- 46, 52 

Giadema= 2222-5 2o- 22 se oer 42 

discolor==2:2-.-2-222-----2eaee 38 

perspinosa=s==222==2 === 22a 31 

BUAVIS 2225225252526 525 2 Sees 31 

vepretum===2==2=252222=2-S2uses 41 
Colobometra (Prometra) brevicirra___-__ 52 
Colobometridaes- 22222222 22a aes = eee 39, 


41, 50, 61, 62, 65, 70 (in key), 72 (in key), 

73 (in key), 75, 76, 284. 
columnaris, Antedon__-___.___________ 
ZeENOMetr as = ae ee ee ee 


an 


imbricata =2--=--=--—=-- =. eee 484, 
485 (in key), 515, 519, 529, 681; pl. 29, 
fig. 87; pl. 62, fig. 173. 

intermedia=-=-s225 5S See 58, 
484 (in key), 506, 508, 529; pl. 60, fig. 
169; pl. 61, figs. 171, 172; pl. 65, fig. 182 


Magnificat] hus Le eee 493 
perplexum a2. 2-2-2 -- = 484 (in key), 506 
polychemis’. 2-2 uit eee 429, 
483, 484 (in key), 485, 489, 490; pl. 56, 

fig. 162. 
rotulas==522ss22=2 2-2] 49, 484 (in key), 
486, 503, 683; pl. 58, fig. 165 
taviana ll Samoa ee 484 (in key), 
510; pl. 63, figs. 176, 177 
weberi.22 Somes 49, 484 (in key), 


505, 507, 508; pl. 58, fig. 166 
686, 687 
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Comanthina-.------------------------- 41, | Comanthus japonica------------------ 87, 


51, 84 (in key), 405, 406, 407, 408, 409 
(in key), 411, 457,465, 483, 576, 666 
Comanthina belli-_- 48, 424, 429, 457, 458, 468, 
514, 529; pl. 53, fig. 157; pl. 78, fig. 199. 
schlegelii------------------------- 87, 
419, 424, 427, 457, 458 (in key), 464, 
AG6, 544, 577, 693; pl. 53, fig. 158; pl. 
54, fig. 159; pl. 55, figs. 160, 161; pl. 64, 
fig. 180. 
comanthipinna, Comanthus parvicirra fe — 59, 
406, 407, 636, 649, 664, 665 
Comanthus (Vania) parvicirra f.-- 636, 683 
Comanthoides- ----- 81 (in key), 83 (in key), 
84 (in key), 87, 88, 89 (in key); 240, 
276. 
Comanthoides spanoschistum ----------- 241, 
246 (in key), 251; pl. 21, figs. 52-57; 
pl. 22, fig. 58; pl. 23, fig. 63. 
Gomanthus-------------------------- 30, 
37, 39, 41, 46, 49, 83 (in key), 84 (in 
key), 85 (in key), 87, 194, 240, 244, 245, 
400, 405, 406, 407, 408, 409 (in key), 
436, 450, 457, 465, 483, 484, 527, 529 
(in key), 593, 603, 663, 665, 691. 
Comanthus alternans---------- 30, 36, 489, 492 


a@nnulatea----=----=— 599, 605, 643, 682, 683 
annulata var. xantha-------------- 606 
annulatum-.-------------------- 602, 605 
annulatum xanthum--.------------- 606 

var. xanthum------- 606, 615, 630, 631 
fannulatus__---------------------- 606 
elliteene aaa eos === == -- 458 
benhami---------- 59, 529, 531 (in key), 


584, 586, 587, 588; pl. 74, fig. 202. 

pbennetti_ 2 2=i2-----=------------ 87, 
168, 204, 405, 426, 481, 519, 529, 530 
(in key), 531, 553, 555, 556, 567; pl. 66, 
figs. 186, 187; pl. 67, fig. 188; pl. 68, 
fig. 189; pl. 82, fig. 225. 


briareus-_-------------------- 36, 37, 493 
callipepla- --------------------- 606, 615 
callipeplum---- 605, 614, 622, 630, 631, 663 
crassicirra-_-------------- 49, 534, 539, 550 
cumingii-------------------- 31, 342, 359 
decameros------------ 29, 30, 37, 359, 401 
divaricata_.--------------------- 30, 492 
duplex_------------------ 30, 36, 467, 482 
grandicalyx---------------------~ 513 
imbricata ----------------------"7 515 








484, 529, 530 (in key), 539, 550, 554, 
561, 564, 576, 577, 584, 585, 586; pl. ahs 
fig. 195; pl. 72, figs. 196-198; pl. 73, 
fig. 201; pl. 82, fig. 227. 


japonicus- ----------------------- 565 
luteofusea..-.------------------ 594, 603 
luteofuscum------------ 594, 597, 599, 602 
magnifica ------------------------ 492 
nobiliss2e. -28-25--5- See 30, 36, 467, 482 
novaezealandiae - - ---------------- 59, 

529, 531 (in key), 584, 586, 588, 596 
parvicirra.-_---------------------- 47, 


192, 205, 207, 209, 269, 270, 318, 405, 
406, 408, 411, 450, 451, 455, 456, 520, 
528, 570, 594, 599, 601, 602, 603 (in 
key), 605, 606, 607, 610, 611, 620, 627, 
628, 629, 630, 631, 679, 693; pl. 29, 
fig. 88; pl. 65, fig. 184; pl. 73, fig. 200; 

pl. 78, figs. 209, 210; pl. 79, figs. 211— 
214; pl. 80, figs. 215-218; pl. 81, fig. 221. 
(?parvicirra) - - - ------------------ 267 
parvicirra f. comanthipinna - - - ----- 59, 
406, 407, 636, 649, 664, 665 

comasteripinna - -------- 59, 406, 503, 
636, 648, 650, 651, 664, 665, 684 


vaniipinna - --------- 60, 650, 651, 684 
vanipinna-------------- 636, 664, 665 
parvicirrum -------------------- 602, 636 
pinguis-------------------------- 87, 


405, 468, 484, 529, 530 (in key), 553, 
565, 566, 570, 572, 574, 577, 584; pl. 70, 
figs. 192, 193; pl. 71, fig. 194. 

pleectrophorum-------------------- 59, 
459, 529, 530 (in key), 550; pl. 23, fig. 
62; pl. 69, figs. 190, 191. 


polyenemis-------------- 36, 429, 485, 489 
regalis_-.-----------------====--- 467 
robustipinna- - - ---------------- 549, 553 
rotalaria_. 30, 36, 37, 456, 520, 604, 635, 680 
rotula..-----------------------"-"- 503 
samoana------------------------- 411, 


529, 531 (in key), 593, 599, 601, 602, 
628, 639, 640, 648, 649, 658, 662, 677, 
679, 681, 682; pl. 78, fig. 208; pl. 81, 
figs. 219, 220. 


samoanum. -------------------- 594, 602 
schlegelii------------------- 459, 465, 467 
serrata. ------------------------- 452 
solaster ------ 508, 529, 530 (in key), 561, 
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Comanthus solaster f. multicirra_------- 565 | Comanthus (Vania) ----------.---2e_ 603, 665 
spanoschistum---._- 241, 250, 251, 253, 587 (Vania) annulata_-_-_-- 48, 55, 605, 629, 631 
tasmanine: fae =. Jee Raa eae 59, 241, Parvicinra228— Ep ea 55, 177, 636 
244, 529, 531 (in key), 584, 586, 588 parvicirra f. comanthipinna__ 636, 683 
timorensis_ 2S" 3-83 - 1S te ae 159, comasteripinna_——_____- 636, 683 
406, 407, 408, 451, 483, 484, 508, 528, vanlipinna® -2- = 3 eee 684 
602, 603, 637, 641, 642, 648, 656, 662, | Comaster__-____-_---.--2)--2L--L1L_ 1 


663, 664, 665, 666, 674, 675, 677, 678, 
679, 680, 681, 682, 683, 693, 694; pl. 
64, fig. 181; pl. 75, fig. 204; pl. 76, fig. 
205; pl. 77, figs. 206, 207. 

trichopteras2sest Sit oS. See eS 87, 
108, 468, 529, 531 (in key), 553, 561, 
572, 579, 586, 588, 589, 591, 592, 682: 
pl. 3, fig. 4; pl. 74, fig. 203. 


trichoptera benhami-_...---------- 57, 587 
Validaiii8s a. Tee - fas We ede = 605 
wahlbergit] 558 _ sais. 42 Seek = 589 


wahlbergii_ 46,213, 529, 531 (in key), 581, 
584, 585, 588, 592, 677; pl. 65, fig. 183. 


weberias-22U See pet fie Be 505 

BP sites 223 Se ees Sa eee 636 
Comanthus (Bennettia) bennetti____---_- 534 
japonicaese sit sab. 2e os bo ee 565 
pinguis2 -24<2._- scene bee 554 
samoansa .!22- So. Meh. Sek 594 
solaster-84242>.- 2... seslebaae = — 576 
trichopteras._- - =. .-. 2 48, 565, 580, 586 
wahlbergiie4 = —-.=--. =. sees 45, 589, 681 
Comanthus (Cenolia) bennetti____--_-- 534 
samMOanAl EA CUA beh Bab Beh 594 
trichopterat?2-852- 855_ Hae. Fe - 57, 580 
wahlbergitut@ 22 he hos) Say. wey. 589 
Comanthus (Comantheria)_.________-__ 483 
(Comantheria) briareus____-___-_-- 493 
(Comanthina) =e se4- ae eee 457 
(Comanthina) nobilis._.__________-_ 467 
sehlegelii- === =- 9 ee 467 
(Gomanthus)=—= 2 = aed 528 
(Comanthus) annulata___________ 605, 630 
bennettis “= === = eee 533 
PaLviCinta. ae ae 406, 529, 635 

PiNnguissa = sass set thee 38, 554, 563 
rotilarial. Ses. ks pie _ Se 41, 

455, 515, 593, 602, 604, 629, 635, 681 

samoana ....2-= 2S ee eee 38, 593 

Solastor =. == 25. = = epee yee 576 
trichoptera_-. -=--.-.-- Sea 580 
Vislidateasat=) Sa 604, 629, 681 

Speh O8s- OCA SH ee ho. — canieal, 636 
Comanthus (Validia)=2_-5.._2 22-222 2-- 603 
(Validia) parvicirra_________- 45, 269, 636 


(@) bparvicirrass-52=4- 6 ees 267, 681 


2, 10, 11, 14, 15, 25, 26, 30, 35, 36, 37, 
47, 51,78, 79, 83 (in key), 84 (in key), 
89, 122, 156, 207, 214, 244, 336, 374, 
405, 406, 407, 408, 409, 430, 435, 450, 
457, 458, 464, 465, 483, 512, 523, 527, 
545, 546, 547, 548, 549, 648, 663, 665, 
666, 680, 688, 689, 690. 


Comasterfalatate. 2% 2. yas ae eee 11, 125 
alternans#}: 2 £252.52. 25 Sage 11, 489 
belli-.2-- SS deesbiwnaeptes. ol 11, 480, 458 
bennéttii: £4 ao . feed abd 11, 514, 533 
borneensis#t £2 ee -22— 11, 24, 25, 176, 207 
brevicirnas 22-2 Sess 411, 413 (in key), 

444, 448, 451, 679; pl. 29, figs. 84-86. 
briareus. £22 22.2 35a-e) 4 Leet 11, 492 
carpenteri=—2-..-+-= 11, 416, 428, 512, 513 
coppingeri a. Ae S22 ee See il, 

24, 25, 30, 37, 176, 207, 208, 249, 253 
Gelicsta = --.-2....- seem hie epee 521 
delicata grandis==--— =. 2.+-- ee 521 

var. erandis-si2n2> 225s eens 59, 521 
Giscoideac see. 12 Sete 11, 24, 25, 232 
distincta= ===> 43 413 (in key), 427, 444, 

446, 447, 448, 456, 677; pl. 52, fig. 153 
divaricata2*_ 22522522225. 11, 492 
@uplexe.ies 2.4545 555- 55 See 11, 467 
echinopterateee. 22-222. ees 11, 377 
elongataZs 2254 Ses ee eee ll 
fimbristass= === == 11, 24, 25, 30, 176, 207 
fruticostiss 34: ch 26h. 289 SREW == 39, 


44, 412 (in key), 429, 437, 439, 440, 442, 
443; pl. 48, fig. 145; pl. 49, figs. 146, 147. 


pracilisa2. 25% 8 03 fe2 11, 412 (in key), 
428, 430, 435; pl. 47, figs. 143, 144. 
grandicaly x: =) oes Sess ee eee 11, 513 
(@?), Horridus.2 14.208. -.- sane 44, 254 
imbricat#s:..5" 2-522 =. ee 20, 515, 521 
iow ODBIs 5 2 3-5 11, 24, 25, 219 
Japonicds Bea - Sa 11, 20, 564, 575 
Ji Gata che ee Solel eae Ses 11, 24, 25, 226 
littoralis#=..<. 2:2.) eee 11, 604 
macrobrachius, 222-222 eee 11, 158 
maculatal.-22..-.--.222-_40eae 11, 112 
magnificallt 17: 5% Be. 0e sate 11, 492 
mariage. 22 eke ee 11, 21, 24, 25, 170 
meridionalis:- 493. 2 a ee 11, 377 
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Comaster minima__~.-_-2 2-2-2222 ee 405, | comaster, Thaumatometra_-—________ 12, 13, 15 
412 (in key), 435; pl. 52, fig. 156 | Comasterida_____________________.___ 61, 

MIMUNUS Sas seecoe sooo so. Re 435 65, 69 (in key), 70 (in key), 76 
multibrachiatac.<)o2 5.2L abribes: 412} Comasteridae-_ 52 3-250 bean oS 14, 

(in key), 437, 440, 693; pl. 46, fig. 142 15, 26, 39, 49, 61, 62, 64, 65, 69 (in key), 

MAUL GLE lereteee re ee ee ES 168, 72 (in key), 75, 76, 79, 80, 157, 181, 379, 


177, 192, 209, 406, 411, 412 (in key), 413, 

431, 433, 434, 435, 451, 510, 636, 642, 
665, 666, 683; pl. 46, figs. 140, 141. 

muUlbiradiatass..= 52.2 5. Ree ae ill 

21, 24, 25, 36, 170, 176, 207 

multiradiatus -_ 79, 413, 532, 545, 546, 548 


MONG eae ee a as Se at 11, 467 
novae-guineae___-_-____- 39, 440, 442, 443 
noWwaeRUineRE Hs. 04 OT. ee Shik _ 417 
novaeguineae___ 11, 416, 417, 427, 430, 441 
orientalis. Ee WTA gyi Beer mle 11, 685 
PARVviciIMNass == — 11, 20, 451, 455, 635, 680 
DAENUISE te ne 38, 411, 444, 447, 451 
Peronieeps= See re~ 2 So Se eS 11, 533 
DPeTlippimensisss soe oe eee 440, 442 
pulchens) Pies aye het Te 49, 4138 (in key), 
443, 448; pl. 50, figs. 148, 149 

HUaGrapate o fe = se - eS ee ae 11 
imbricatse. testa oe. Bee 20, 515, 521 
Tregalis were Oe Sle tae She ee 11, 467 
nobustipinnas+ = Veo Lee by © 11, 20, 553 
POvaarigus a= = Ss 5 SSS wey aye st 11, 635 
MU bIgInOSsa Ss = = S- ==> See ae 11, 226 
Remereliinas see = 220 abeyias 11, 467 
ROHODOVIS === 412, 443; pl. 64, fig. 179 
9), OST ETED AT RES NS at a | 44, 274 
RentOsae foe se 11, 24, 25, 30, 36, 161 
BEIMaAbae ot oe ee Ee 21, 413 (in key), 448, 
451, 680, 686, 690; pl. 52, fig. 154 

SEMAN eo oe Sete s5- 2 ee 447 
(SE DUS Y a eee er 49, 
413 (in key); 442; pl. 51, fig. 152 

Solnsier) tb bP RTE Ie he 11, 21, 576 
Atebigern. seed § Oo eter end * pl 11, 99 
tayianace ==. esse 47, 429, 430, 510, 513 
tduiellgtse S25. _ ete 412, 413 (in key), 448, 


455, 456, 663, 681; pl. 51, figs. 150, 151 
trichoptera. =. = .- #eiss eed 11, 80, 580 
iyplcd = en he 11, 37, 48, 406, 416, 

429, 430, 434, 442, 459, 465, 503, 
504, 505, 636, 642, 665, 666, 682 


iypica ft. minor-- a yseeyes Lai 503 
Walia eee 2 os Steeles 11, 604 
WTA DIS! Bee ee So phe Rees Ih Se 11, 416 
yee ee ne eee 456 
Comaster (Neocomatella) alata___------ 18 


395, 396, 397, 398, 694. 
@omdstéridés22..-22_ 2222 525.5229 77 
Comasterinae__________- 65, 69 (in key), 76, 

86, 87, 157, 194, 240, 404, 408, 666, 689 
Comastérinés 404 
comasteripinna, Comanthus parvicirra f__ 59, 

406, 503, 636, 648, 650, 651, 664, 665, 684 

Comanthus (Vania) parvicirra f____636, 683 
G@omstroernnus-— co -po a eee ee 52, 53, 60 
comataZygometrau2 215583253. 5. 49 
C@omatellac. «2-25 seen 30, 37, 39, 83 (in key), 
86, 88 (in key), 89, 123, 157, 192, 194, 

215, 244, 294, 308, 411, 436, 523, 688, 690 


Comatella-alatas-_s2 2-5-3. a ee ee 125 
brachyciirac 6052625 5-2 = ee 59, 

90, 92 (in key), 105, 121, 690 

GeCOrasse se 52, 91, 92 (in key), 113, 119 
TMACU Abas ees 45, 46, 92 (in key), 


105, 112, 194, 685; pl. 20, fig. 50 
31, 
36, 64, 90, 91 (in key), 92, 162; pl. 1, 
fig. 1; pl. 2, fig. 2; pl. 3, fig. 3. 
pulchella 3 ss rep 125 
stelligera___ 88, 91, 92 (in key), 94, 95, 97, 
98, 113, 117, 294, 685; pl. 4, figs. 6-9 


BD! cocker atteree eco 684 
SPA JUVES + ao = ase Soe de CEE 684 
@omatiliat 2? 25% £228 esi 37, 


39, 61, 78, 82 (in key), 86, 87, 88, 

89 (in key), 284, 288, 289, 400, 690 

Comatilia iridometriformis____--.------ 36, 
37, 64, 285; pl. 30, figs. 89-92 

Céthatonialtst 2T 57, 61, 63, 64, 78, 
82 (in key), 87, 88, 89 (in key), 288, 400 


Comiatoniaéristate _.... ..--....-88eale 231, 
288, 289, 399; pl. 6, figs. 17-20 
ACO GUE ae gr ae a 


2, 4, 5, 10, 14, 15, 23, 25, 26, 30, 37, 39, 78, 
79, 81, 82 (in Key), 83 (in key), 85 (in 
key), 89, 156, 293, 294, 295 (in key), 302, 
308 (in key), 320, 336, 339, 374, 375, 409, 
425, 436, 527, 680 


Comatula actinodes_-_.--------------- 691 
adeonse..t6 525) f25.8. See ECE LEG 23, 47 
barbate...-.... saue=Gu! ase _ 2a Se 340 
bennetti-_.___-— =. sas 79, 532, 545 


792 


INDEX 
Page Page 
Comatula brachiolata__ 48, 79, 80, 296, 301, 302 | Comatula pectinata var. purpurea---_-__ 361 
brevicitra, === == 23-—-5-.2-52— 41, 174, 205, Pictasabss2es sesso She. eee 46 
318, 628, 631, 646, 674, 675, 676, 681 polyactinia-2-+ 2-2-2522. 691 
brevipinnas=3=2-=2--22-5- 2 ee 17, 34 polyactinis==-...=.=----ebsases 691 
Carinata 222 S22 4 2S 88 Sus Be 5, 22 polymorpha: 2.) 2et eee 632 
coccodistoma_____------ 212, 589, 592, 593 purpurea! =... !.._ = 2 ee 48, 
cotalaria.=- =— 28 Ses ae 3il 55, 294, 320 (in key), 323, 335, 337, 343, 
cratefa-=-2 2255225 ee 294, 320, 338 348, 356, 360, 372, 626, 658; pl. 39, 
cumingii_ 79, 80, 295, 340, 344, 357, 359, 360 figs. 108, 109; pl. 40, fig. 111; pl. 41, 
distincta 245-435. 242 ote s 10, 24, 448 fig. 114. 
eéchinoptera- = ==. = 3 ee 375, 394 rosacea f.52. 25225548 <b ees 694 
elongatas=2¢se2s243s2s2n- oes 22, 680 TOSéa StS oS = se. Fe Cs carts 296, 301, 302 
etheridgeifs2. 39.555. 522 49, 310, 312, 319 rosularis234. = 253. s2 oe 342 
etheridgi: s- 222-242 220264225 310 rotalaria2°_ ..... ...--+. 4245326 30, 
fimbriata se =e ee 36, 37, 79, 80, 41, 47, 49, 79, 80, 109, 205, 294, 307, 
174, 182, 191, 192, 204, 205, 208, 397 309, 317, 318, 319, 322, 344, 439, 628, 
Hagenii® 8 Se ate ee a ee 12 629, 675, 676, 679, 681, 682, 693; pl. 
helianthius® 352 eer es 22, 41, 680, 681 32, fig. 98. 
holmesi. 93-22-20) Se Lb ie 376, 394 rotularia= 13%. Se. o.oo eee 309 
insertas 22 25-4-4-=3--2- = eee 2B 691 rotularis 4-5-2244 224... eee 309 
JApONICa === 2 oe 79, 564, 574 serratas. -- 5 4, 10, 451 
Mmacronemas-fs=_ Ste Ht -- SS 7, 10, 47 simplex____- 41, 361, 370, 634, 644, 680, 681 
Wiatiaesed 22: £2. 23 SS. wea SS 4,170 sOlarigntt. 3 44 seb 5R bs 3 10, 
meridionalis 2. =.=. 5-=- == 80, 376 23, 24, 37, 78, 80, 81, 192, 205, 294, 
mertensi____ 41, 632, 659, 675, 677, 678, 681 300, 314, 320 (in key), 321, 322, 323, 
micraster _-~_-__- 38, 294, 320 (in key), 350, 339, 348, 357, 370, 396, 398, 675, 691, 
373; pl. 41, figs. 112, 118, 115-124 693; pl. 33, fig. 99. 
moniliformiss-=4_ = ee 691 solarisigracilior=—-==—-==_—=— ae 335 
monilis. 222222. -5 oe eee 691 var. hamata-=_. 55. 2 eee 339 
multibrachiatas: 28 _ == 3-2 10, 24, 437 solaris< 3245523) ¢e8 Joe 335, 339 
multifida.—-222_ 2 79, 161, 168, 414, 426, 532 VAT ASOLMGIs= Sse 3 320 
MmUlv radiate sss eee a sGlaster_=2-- =.=.) = ae 4, 576 
10, 11, 23, 25, 35, 37, 78, 160, 168, 169, ‘tenulcirraie kt 2 2 ee 49, 294, 
175, 204, 205, 4138, 425, 428, 429, 512, 320 (in SY) 361, 372; pl. 39, fig. 110 
518, 531, 539, 544, 545, 546, 549. timorensis= 2265. sees 4 eas 79, 592, 603, 627 
multistriata =: _=28-tees 38° Be =e. 176 trichopteras=--22 2. ==— =e 79, 579, 585 
NIGTA= 2 jon eo == eee eh 92 triquetass= 3-Senc Ue ee eee 691 
potatacee Bs Ree Bie Se 10, 24, 99 wahlbergic Seis Be a 589 
novae-Guineae__---______ 79, 414, 426, 466 spas 92, 310, 376, 394, 414, 437, 448, 693 
orientalis}. 24+ 25. 25 2 4, 41, 635, 680, 681 | Comatula (Actinometra) __--_- 156, 307, 308, 527 
PAaLViciiral==——— = ae ee 592, 631, 674 (Actinometra) borneensis-_-- 175, 183, 205 
paucicirra._-___ 10, 21, 24, 119, 121, 294, 310 (Actinometra?) hamata__ 337, 338, 341, 357 
pectinatas 2-23) ae ee 10, rotalarial2 2/20) 5) 2h a 309 
24, 30, 36, 39, 41, 203, 250, 274, 294, (Actinometra) solaris_-_-_-_-_- 324, 335, 357 
295, 308, 320 (in key), 323, 330, 331, solsrisivar~ -2.. 5... 3s ee 340 
335, 337, 338, 339, 359, 360, 361, 362, wahlbergit)..2!2. ks eee a 589 
363, 365, 366, 371, 372, 375, 396, 397, | Comatula (Alecto)_--____-______-_ 156, 374, 527 
398, 661, 675, 679, 692; pl. 20, fig. 49; (Alecto) echinoptera__---_-_----- 376, 394 
pl. 33, fig. 100; pl. 34, fig. 101; pl. 35, fimbristas= 22 ee eee ees 174, 204, 205 
fig. 102; pl. 36, fig. 103; pl. 37, fig. 104; multiradiata____ 161, 174, 175, 205, 532 
pl. 38, figs. 105-107. DALVICiIIra scence ee eee 631, 674 
pectinata affinis__...________.-+ U2 90352 | Comatulas(Comatula)s_ Gees 320 
hamatas. Janes se eee 352 (Comatula) micraster__--__-------- 373 
pectinata2<=—-se=- bo eee 352 pectinata=- 22-222 342 
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Comatula (Comatula) purpurea-_- == 361 | Comissia parvula------------ 49, 246 (in key), 
solaris a 326 259, 261, 262, 266, 267; pl. 28, fig. 77 

solaris var. hamata_-_---------- 326 pectinilersso = an = eee 46, 

solaris De ee ns 326 246 (in key), 255; pl. 25, figs. 69, 70 

Gomatuls GValidia)= —-------_--_-__-== 308 peregrina__ 246 (in key), 248; pl. 24, fig. 65 
(Validia) etheridgei- ------------ 311, 319 peregrina magnifica__------------- 247 
atic rn oe ee == 311, 319 Wats MOSeNNCR = ann eee 59, 247 
Comatula-Art, Philippinische----------- 632 SCitULUS =e 246 (in key), 274 
CL uTatini bono oe Se eee 81 spanoschistum_.__---------=-=--- 59, 241 
Riera ee ee 5, 694 SPINOSISHIMA. = —- = — = aaa ne 49, 246 
eat G eer ee ee 150, 302 (in key), 259, 265; pl. 27, figs. 73, 74 
Comatulella_---- 48, 82 (in key), 293, 294, 295 SD eee eee ee ee 257, 259, 684 
Comatulella brachiolata--------------- 48, | complanatus, Bathycrinus----------- SHEE 
55, 294, 296, 328; pl. 31, figs. 98, 94; | compressa, Antedon...-- = =e 14 

pl. 32, figs. 95-97. Gharitometra.---— = see eee 8 
NOREETISEL Tn Gee ee 305 Parametras = — = aa ee 33, 36 
Reni ae 14, 15, 48, 65, 68, 75 ‘MhalassOMmetle 8 === ae 31 
Comatulida Innatantes- --------------- 39 | Compsometra-_----------- 12, 14, 15, 26, 39, 58 
Macrophreata- ------------------- 39, 75 | Compsometra gracilipes---------------- 51 
Oliogphreata - - ---------------- 39, 74, 75 wicCOMMOds == ee 48, 59 
Gamutulidsesss=— 2-5 -- nae 5, 81 Wisse a ena a eee 51 
leer UCN ee ee 82 IaCeLLORS eee ee = 43 
(in key), 293, 294, 295 (in key), 400 longicirra------------------------ 61 
Comatulides australis__---------------- 401 lOVGD oo eee 12, 108 
(in key), 403; pl. 45, figs. 138, 139 parviflora------------------------ 51, 87 

MECHINGLOS See eee eee 359, BELT ACA ee ee 12, 20, 574 
401, 403, 692; pl. 45, figs. 186, 137 compta, Heterometra-_---------------- 38 
Momatuligs=-...-—-- “eas 53 | conaminis, Neometra------------------ 55 
Ciminine st eee 37, 39, 294, 400 | concinna, Crinometra_----------------- 38 
Cominia australis____---------------- 49, 403 Eumorphometra-_----------------- 56 
decameros_—— = 2-4 2- -===--=------ 401 Oligometra_---------------------- 52 
Comissia__ 37, 39, 81 (in key), 87, 88, 89 (in key), | congesta, Psathyrometra-.-------------- 15 
240, 244, 295, 375, 587, 682, 690, 692 | conifer, Atelecrinus___----------------- 15 
Comissia chadwicki- - ------- 52, 246 (in key), Rhizocrinus---------------------- 38 
257, 265, 607, 637, 680; pl. 65, fig. 185 | conifera, Stenometra -- ---------------- 33 
Agnes 44, 248, 249 coppingeri, Actinometra----------------- 36, 
gracilipes_-_-------------------- 49, 247 37, 175, 181, 190, 206, 207, 208, 397 

(in key), 265, 267; pl. 28, figs. 75, 76 Comaster-------------------------- 1 
hartmeyeri__-- 52, 247 (in key), 267, 681, 24, 25, 30, 37, 176, 207, 208, 249, 253 
683; pl. 28, figs, 78, 79; pl. 29, figs. 80-82 | coralloides, Pncrinus_-------------=-—== 23 

hispida ----------------- 44, 246 (in key), | coronata, Stephanometra-- - ----------- 38 
257, 258, 260, 261, 265; pl. 29, fig. 83 | Cosmiometra------------------------ 34, 642 
horridus.. 246 (in key), 254; pl. 24, tig. 68 | Cosmiometra crassicirra -- - ------------ 34 
ignova==——--——— 46, 247 (in key), 269, 681 dasybrachia---------------------- 59 
ignota minuta __------------------ 270 delicata._..--------------=------- 34 
var. minuta.-------------==+ 59, 270 gardineri_-_----------=-----=----- 46 
littoralis_------------------------ 49, helene_----=--------------------- 50 

246 (in key), 256; pl. 26, figs. 71, 72 komachi--_----------------------- 34 

hitkenion —=- —=-.—--24=--==S——- 37, 208, 246 philippinensis --------------------- 44 

(in key), 249, 255; pl. 24, figs. 66, 67 woodmasoni-.-------------------- 34 

magnifica -- ---- 246 (in key), 247, 249, 685 | costatus, Solanocrinus----------------- 546 
RETILAE Sa 247 (in key), 270, 690 cotalaria, Comatula_------------------ 311 
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Cotylodemmas -¢5 -. .- 25. -. 2 ea 54) \Cyathidium=— 222s iui aes (aie sae ee 54 
Cotylometra2. 0s 2s Ses 32a 57,1284 )| Cyclometrac soa a 46, 57 
Craspedometras=.=-a52555=—-= == eee 32,199) Cyclometracloss-—- Soars ee eee 46 
Craspedometra acuticirra___-_------_- 32, 157 flavescens.. 25-22-22 ee 46 
aliens: Jo 5485. 90s bi So. Ae 38)||Gyllometraas=--ee = eee 7, 14, 15, 31, 41, 284 
amboinae_--. ==. == S202 ee Bee 52 | Cyllometra albopurpurea---_--__- 9, 15, 20, 31 
ateroowss eee 46 anomala..2 sce bos oe SRS 29, 31 
australis? 2 = Se 32 belli. s-—=- 2 Oe EE 7, 9, 23 
bipartipinna=- == 23>. See 32 clarae=: seen eee ok eee ee 31 
ludovicl.: = 22S 5 5 Oe 32 pracilisie<-.2 percent eee AN5O 
madagascarensis=-2- es. OP os 2. 46 impinnate oe Se eee 7, 31 
crassa, Pachylometra__---—.----------= 50 INPORMISS = 9a See ee A eee 7, 31, 36 
erassicirra, Comanthus-_ --_-_-- 49, 534, 539, 550 MBNA Hoc eS - = Se 7, 9, 31, 36 
Cosmiometrale=2=2— =. ees 34 molligt¢et. fa. tet teeth. aie eee 35 
Thalassometras)_—--- = oe eee 15 perspinosa = 2-2-2 - 22202 sete eae 7 
crassipinna, Antedon.2----=-----52 6 pulchella 2.322550 2-6 63 Sco ee 59 
Flimerometr ass = = eee eee 6, 21, 32 Tuber. 4-*..6) shee. 2 ee ee 7 
cratera, .«Comatulass.-5-2escece ae 294, 320, 338 Boluta@e Boece oe. ee 38 
@ninoidéas2- 6c. oc Se eee 40 atuderiu 22-28 2 ee 36, 37 
Crinometra ss a2. acces ee 17, 34, 62 BUSVIS=— ooo oe eee oe 30, 31 
Crinometraconcinnas.—-2 == == se 38 taprobanesss-—6-s---- =e 38 
gemmatas = 2-62 - oe ee 38 tigring eos oat eee ee oe 7, 21, 31 
granuliferal o-oo eee oe 142 SPV 25s DRS. A. Se A ead ake es 36 
insculpta sa. = see ee eee ee 38 | cysticolum, Myzostomum_------------- 276 
margaritacea = 52. sao 381/Cystoiden 222.42_ 14. 5 Rk et ae ee 40 
MUlehTVes ace eel eee ee e 38°) Didoctinus. -.4:-o-s.42e2-252— See 53 
crispa, Iridometrass-25- 2-45 aen L218,45;/58% Daidalometra_o=— 22h es. ene fan eee 57 
cristata, Actinometra_________ 57, 231, 289, 399 | dasybrachia, Cosmiometra_-_----------- 59 
Asterometra_.-. ---- Sa Sees 44 | decameros, Comanthus- ---- 29, 30, 37, 359, 401 
Comatonia- 2. 2.2... = See 231, Comatulides=.-22=—--- -- = ees 359, 
288, 289, 399; pl. 6, figs. 17-20 401, 403, 692; pl. 45, figs. 136, 137 
Stenometra=—. === sae aa eee 44 Cominin 6 3% 9a Siete RE ees 401 
Crossometra- =. == SU 58") Decametras< .528_ 628. See eee es 46, 284 
Crotalome trans! a= pee 30, 36| Decametra alaudae....-.__. - = S25 2223 46 
Crotalometra annandalei_______________ 38 arabical st 00.328 Tit eae Sees 52 
eupedata...-+ + 2. + se eB A ite 36 INTOUMIS@ es Se ee eee ee 46 
Have ss EAE Set Ae! 45 MOGICk2 = es eee =e 46 
IN Lele ae eee he 44 MmObiusl 00 AG CG. BR. eee ee 46 
POMTectAs = whe ANS VE Ae ee eee - 153 mollis. (Yas 22. SE Se. 2 - oe 50 
Propinquas-- === = = ee ee 44 miylittass i cSt aS aed. Ao eee 50 
rustica. - = 2 SU ee 35 taprobanes*+: 222 5==22--.--= ee 46 
Sentifera cone eGo ee os eee 38.| DecametrocrinidaeX. - Ute Soe Bees eee 5 
suleate = 2c]. eee 50 | Decametrocrinus_-_-_--_-_ 2, 5, 18, 14, 15, 19, 20 
VOl@.n- cst ce ne oe 50 | Decametrocrinus abyssorum_----------- 51 
cumingi, Actinometra_______ 342, 359, 634, 677 borealisa=<-c aoc ens eee 3, 21 
cumingii, -Actinometra.= 5-2 - = oe eee 341, TUPOSUSLe ose ecco e ee 15 
358, 395, 397, 634, 644, 677, 682, 692 | decora, Comatella_52, 91, 92 (in key), 113, 119_ 
Antedont os cosen escapee ee 342, 359 | decorus, Isocrinus__-_-_--------- 10, 23, 25, 26 
Comanthusas=o52 eee ase 31, 342, 359 Encrinus (Isocrinus) -.------------- 35 
Comatule nce se sense ca SR 79, Tsocrinus (Isocrinus) ___----------- 16, 26 
80, 295, 340, 344, 357, 359, 360 INeocrinus.1 2222) 220... ae 80 
cupuliferus, Antedon_________________- 30 Rentacnrinuses— rece ee ee eee 16, 60 
cyaneus, Metacrinus=—=-2.=-—------=—- 59 | defecta, Hypalometra__-._------------- 292 
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delicata,'@Cenometrat4U-4lL. 522 2222 36 | diomedeae, Antedon____-_---_---_---- 4,7 
Comantheria___-------- 484, 485 (in key), Pentametrocrinus_._---..--------- 21, 30 
502, 521, 686, 690; pl. 62, figs. 174, 175 Peromeétran Sos 25 Sa JE Se. 7, 20 
(COMET iGo ee 521.1" Diploerinuss= Sts= Oe 85 Fee = --_es 60 
Cosmiometra..252222) ssseut Salut 34 | discoidea, Actinometer-_-_-__-_---------- 232 
ipaanageniaee 2-2. Sa - 36, 521 Actinometra_-_-__---- 206, 207, 232, 235, 239 
pihalassometra.#s2222eL ise -2eE lee 15 Actinometra echinoptera var_-----~- 219, 
PRRMGHOMELLAr ses. === sae o se 47, 51 224, 232, 235, 239, 280, 399 
delicata grandis, Comaster_-_-_---------- 521 Amphimetra_—==—==— 30 eet 41, 48, 55 
var. grandis, Comaster-_---------- 59, 521 Anitedones.-= --=- 35 —5-=-- see 4,8 
delicatissima, Antedon_---------------- 4 @alometras = 22-25. ee 8 
idimerometras- =. ->---=s2 Sse 6, 21 @omaster_.+-255-==4s4225. 11, 24, 25, 232 
WeMOCHINUS ese eee as Se ES 538, 57 Himerometras-.-.—— == Sse 30 
Democrinus braueri var. japonicus- ----- 60 Neémaster2teeccied. eds. ee Se 172, 
destatawAlectroh<< 22-2422 = -.-=- ue 12, 394 215 (in key), 216, 223, 226, 232, 280, 
Amted onseay. ae seen eee ees 9 399, 400; pl. 19, figs. 46, 47; pl. 20, 
Heuhrometraee= = a= 55 >= ese a 12 fig. 48. 
Stenometraso-————— =~ =a 59 | discolor, Colobometra----------------- 38 
denticulata, Homalometra------------- 157 | dissimilis, Actinometra - - - --- 466, 477, 481, 482 
INanometra=.2-+-225--.-- = sae 2eE 5 | distincta, Actinometra_-------------- 448, 451 
diadeniay Antedon=- = ----£2 2522282 -- 4 PATibed ONe 2 == ae ae ee ae ee 34 
G@olobometrag 325. et eb fee 42 Charitometnal=2— 2s s-Se Sees 8, 20, 44 
Stenomctrawes ee =- ane = ee 33 G@omaster=-2-=.--- 413 (in key), 427, 444, 
WRhalassometras-=------- = — ane 7, 21 446, 447, 448, 456, 677; pl. 52, fig. 153 
diana ©alometra_--—-—-------—==4 +2 50 Gomatilas==- ="... + <=. = eas 10, 24, 448 
iaehrometraso--<——--=-——= 33, 39, 46, 53, 194 Pachylometras &- 424-2 2--==seeee—— 18, 34 
Dichrometra aranea_------------------ 35 Ba nogenine eee ea 448 
AtICHINt Hee Re ee 33 | divaricata, Actinometra_-------------- 492, 
PERC WiatA eee a  eeee 33 497, 499, 502, 503 
brevicuneata=—-— sa ss2eeeeen- see 33 G@omanthus= = oee ee ene — eee 30, 492 
CUS ete ee ees Ree 52 Comasten= 2 oss ee 354 --e eee = 11, 492 
Molen Seer 58 Phanogenia= —=--------—=---—-=--— 24, 492 
ClGU PAE a ee 33 | déderleini, Himerometra-_--..---------- 6, 21 
fagellatte-=—]—--—==---=-~s—==2 == 33, 45 | dofleini, Dichrometra---~-------------- 58 
flagellata var. afra___------------- 51 | Dolichocrinus- ----------------------- 53 
RIACpes= soe = = 33 | doreadis, Ptilometra-_------------ 35, 37, 47, 49 
ran Cisee eee oe 33 | Dorometra___----------------------- 58, 285 
gyges.--------------------------- 33, 51 | dorsata, Stenometra-__---------------- 41 
Nalingtens = ee ee ee 33 | Double ray’d China Sea-Star_---------- 173 
kjunzingeri_2------.------------=- 33, 45 | diibeni, Antedon---------------------- 9 
marginatas s—— = ==—-=-=-—=>—==——-— 33 | diibenii, Antedon- -------------------- 14, 56 
COCR eee eee ee a ee 33 | dumetum, Comissia -------------- 44, 248, 249 
DCH ieeee 2s ee ea een ne 33 | duplex, Actinometra-- -- -------------- 466, 
POS ia nin 33, 37, 45, 52 472, 473, 481, 482, 493 
PIOLeChUS= === a= ee an 33, 37, 45, 52 Antedon. --228ss62254-—=-==-<=-=- 34 
Ree ne se She See ome 33 Comanthuss a= asss6-=———— 30, 36, 467, 482 
repinae.._.---.-----------s55===5- 33 Comaster: - 2.4. -2£--=-=--2¢+---- 11, 467 
BubCcarinata. — === == s4eaeeaeee eo 33 Phanogenia- -------------------- 24, 467 
Buptlique see fee 2 = REE 33 Thalassometra-_------------------- 7 
Henonn eb 29. =o Sorel oes tis eee 33, 48 | echinata, Thalassometra --------------- 7, 33 
Handontometra-— <<. --2o55=—as——-55550e" 59 | Echinodermata----------------------- 40 
Bidontometra bocki_.....---------=-5+ 59 | Echinodermata Astroradiata- ---------- 40 
difficilis, Actinometra_------------ 49, 154, 155 Heteroradiata-------------------- 40 
Palacocomatella_ 118, 154; pl. 7, figs. 23, 24 Echinoidea-.-------------------------- 40 
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echinophora,. Alecto=-2-— === sen = es 376 | echinoptera var. pulchella subvar. pul- 
echinoptera, Actinometra__------------ 142, chella, Actinometra___-____- 399 
229, 231, 238, 294, 295, 342, 397, 398 rubiginosa, Actinometra_--_-_-___ 226, 
Alectos=.s-- == 37, 79, 80, 376, 382, 394, 395 232, 280, 379, 398 

Comactinia= 322-2 > eae ee 128, rubiginosa-discoidea, Actino- 
133, 231, 277, 280, 283, 301, 351, 359, metrasee os 232, 238, 239, 400 
375, 398, 399, 400, 692; pl. 42, figs. valida, Actinometra_-_-__-----_- 280, 
125-128; pl. 43, figs. 129, 130; pl. 44, 378, 381, 382, 383, 398 

figs. 131-135. valida - meridionalis, Actino- 
Comasters(2 3 ss oe 11, 377 metraa=s4sss srs 3-22 379, 381, 400 
Comstula= 222-5) e-s--=-— eee 375, 394 | Echinoptera group_- 2, 80, 88, 231, 294, 359, 397 
Comatula (Alecto)__-_=---- 2425s 376; 394 |) Echinothuridae:==-==— == - = sas 42 
Phanogenia= 2-22 22s555 ee ee 24, 377 | echinus, Himerometra___.-.-.--------- 30 
echinoptera var. alata, Actinometra__ 280, 377 Stephanometras==* 26s 340255 eee 32 
aplanata, Actinometra__--_-__- 125,/400) |Eidriocrinus] 222 eee 43 
f. brachypoda, Comactinia-_----_--- 383 | electrae, Oligometra serripinna var_----- 46 
brasiliensis, Comactinia__---_-- 388 | ‘elegans, Antedon:_2---- - = ssa eee 37 
var. carinata, Actinometra_-_------- 231, Clarkometras 2522-3. =-=2.2 == 59 
276, 279, 280, 398 Zygometras==-=- == 5, 31, 37, 48, 49, 55 
carinata-discoidea, Actinometra_ 276, | Elegans group__-_-_------------------ 2, 4,5 
283, 399 | elongata, Actinometra___-------- 22, 406, 634, 
carinata-pulchella, Actinometra_ 125, 640, 645, 665, 676, 678, 679, 680, 681 


276, 283, 399 

Actino- 
226, 232, 399 
discoidea, Actinometra- ~~ ~--__- 219, 
224, 232, 235, 239, 280, 399 


carinata - rubiginosa, 


echinoptera, Actinometra_ -____ 378, 
381, 398 

lineata, Actinometra_-_-_____-__ 280 

(?) lineata, Actinometra--_-__-_- 219, 
226, 232, 399 

f. meridionalis, Comactinia__-_-___ 384, 388 
var. meridionalis, Actinometra___-__ 128, 


231, 277, 280, 283, 326, 339, 378, 
381, 382, 383, 385, 398. 
meridionalis-carinata, Actino- 
metra__- 129, 277, 280, 283, 378, 398 
meridionalis - pulchella, Actino- 
125, 130, 399 
meridionalis-rubiginosa, Actino- 


metrascceeee 226, 229, 232, 378, 398 
meridionalis - valida, Actino- 
metras o.34-- ==. - 378, 382, 383, 398 


multicirra, Actinometra__ 219, 224, 400 

pulchella, Actinometra_________ 125, 
127, 128, 136, 137, 145, 146, 150, 
280, 378, 379, 399. 

pulchella subvar. alata, Actino- 

127, 134, 
136, 137, 143, 145, 146, 147, 399 

planata, Actinometra______ 125, 

127, 128, 131, 133, 134, 135, 136, 

137, 145, 399. 


Alectos =2-22s4='=22264 =) -eeeieeeee 680 
Comasteri2 22225 = eee 11 
Comatulai:==-==+-=-*--- -Seeee= 22, 680 
Dichrometraz =<-=-=---=---—- = 33 
Himerometras=—===— eee 6 
Perometra >. =. == 4 =22==---3 3s 30 
Phanogenias-=202- =.=) 2 ae 24 
elongata var., Actinometra____---------- 634 
emendatrix,, Antedon===5--=—— == 46 
Cenometras =22--+=2=".-+-- ee 45, 46 
Himerometral ==) =) == ee 6 
Enerinites milleri-==2=-=- = === =sees 60 
Encrinus:. cee 23, 27, 35 
Encrinus:asteria- 2-—=—_= === ==. 35 
aeustraliss2—— =2=- 2 =2-5-25535— ee 49 
Doltenil eo So5 2 5S. Sao. ee eee 35 
caput-medusaena === eee 59 
ecoralloides)—-— 2 = 522-22 eee 23 
millepinsseo- 2 o= S22 eee oes Cee ee 11, 60 
MYL et ee oe 35 
Ouifer. 222 eto ee ee eee 35 
DALTAG rete e en see a ener 11, 16, 26, 60 
FAdIAtUSe o-oo Se eee eee 35 
Encrinus (Encrinus) asteria_----------- 35 
(isocrinus)) blakei= =2<--== =— === 225 35 
decorust= 2402225 See 35 
encrinus, -lropiometra--—-— ae 46 
Endoxocrinus__-------- 16, 23, 25, 26, 27, 53, 60 
Endoxocrinus alternicirrus - - ----~- 16, 23, 26, 36 
DAITACs = soe eee ee 16, 23, 26 
sibogae.._.- set eee ee 16, 26 
wyville-thomsoni-__---..-------- 16, 23, 26 
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ensifer, Himerometra_-_-____._......____ 29 | exquisita, Iridometra__________________ 36 
ensiformis, Amphimetra-_-_--_-.______- 32)bBariometra=. =. 2) Whenueiay pieley 58 
Baa A A47/254;|ifieldi, Antedon=- o-oo a aeenae 22 
Epimetra nympha----________-___-_--- 44 | fimbriata, Actinometra___._____________ 175 
equatorialis, Bathycrinus_-___..._____- 10, 14 177, 180, 206, 208, 212, 213 
emnaces eAntedon...- c= -=2=2fe5-2_2 33, 53 Aleeto(s. 20 03.40 0" ATE “174 
Himerometra_-____---------------- 6 Comaster__--_---_- 11, 24, 25, 30, 176, 207 
erythrizon, Antedon_-_--------_-_--__- 3 Comatula-- .2si-ahtS i ages 36, 37, 79, 
Psathyrometra---.-----------__-_- 6 80, 174, 182, 191, 192, 204, 205, 208, 397 
Erythrometra_--_--__-_-- 12, 14, 15, 39, 58, 284 Comatula (Alecto)-_--______ 174, 204, 205 
Erythrometra ruber------------------- 12, 20 | Fimbriata group__-______ 2, 81, 88, 207, 239, 397 
WsGhrichti group_———-———___--.___ 2:25 2, 4,6] fimbriatus, Antedon_____._____________ 175 
eschrichti var. magellanica, Antedon- - -- 224 ifiTisChil, pANtEd ONE see ee a ee 33 
eschrichtii, Heliometra___-__________- 6, 17, 27 Himerometra: 9-0 6 
eschrichtii maxima, Antedon___________ 3, 4 | fisheri, Parametra....._.---_-..-=_.__~ 33 
etheridgei, Comatula_________ 49, 310, 312, 319 | flagellata, Alecto._____________________ 53 
Comatula (Validia)--.------__-- 311, 319 Dichrometras 5. =.= saan ates ae 33, 45 
etheridgi; Comatula__._._-.......-=-=- 310 Himerometra.ls=2 wes ee SSE 6 
ICC ON ee 58 | flagellata var. afra, Dichrometra________ 51 
Mranvedon/sinensis—.._ .- ... .4sb=22 5 51 | flagellifera, Mastigometra______________ 29 
IG ERIC LITE See eee hr 54 | flagellipinna, Comantheria grandicalyx 
GIO CMM GAG a5 =o a aa ees 5, 15, 16, VAD 2.2536 DE... eet 59, 515, 521 
65, 70 (in key), 71 (in key), 75, 157 ‘Rhalassometras se See — 15 
Hudiocrinus. 4+ _2* -.=~=+ D2 ai) Lops LO, LO fave, “Antedon-------=-——=—- seman 14, 34 
Eudiocrinus atlanticus__----.---------- 19 Crotalometra‘--—- = ee 45 
GrACHISE seta 3a Senos eee 52 Thalassometra.....--_-._ 22 Sas2280 14, 27 
gracilis var. pulchellus____-_-_----- 59 | flavescens, Cyclometra___.....----.--_- 46 
PETROS UNIS n= Sn So 13, 19 | flavopurpurea, Antedon_______.________ 4, 52 
RHOIVISUR eee Sen 8 ok 13, 16, 19 Calometra....._-..-_-. =. See 8, 20 
ARDONICUB = == =k 3716519) 20) | fexiliseAntedon? -——=-- eae 58 
RUMDe LES see SO Se RD 49, 157 Charitometray: 52-333. 2). == 8 
WOVGniees aaa) Se to. HS. eh 59 Pachylometra-. =~ -=--- St eee 34 
THIN DP an oe 35 | flora, Amphimetra._..---.-------:---- 55 
GUHe itis ese eee 8 = eee 35; |) Hlorometra:_ + === == 5-5 ee 55, 57, 58 
PintAtuse sees Sle Se Fe SL es 49 | Florometra magellanica________-_---__- 55 
ROM DELS ic a= eee 19) Auctuans, Antedon-_._ =. _- 3222S 37 
Rencpinnasers Se a tee oe sae 30 Zygometravisoste 53 sess see 49 
Suberculatus:_.---.. 2. s2 eee 3, 19 | formosa, Amphimetra_-_-_-------------- 41 
UTS St ee a SSS 3, 19 | fossilis, Pentacrinites__.........------- 23 
TAC DT see 135-1920) fragilis, Antedon-—..__.___=_- 22 s= eee 3,6 
TRIES Se ue 49 Pachylometrat 2€ = 22 2252 235 See = 50, 58 
DAPENIACTINGAG= <= os Se= Sa SS 54 Psathyrometra 32 32-228 Sk ees 6, 20 
PE ROMIAGT DUBE ee Se = 54 | fruticosus, Comaster_—_—--.--.-=2-_--- 39, 
NRE LTA Ss eer Ake oS 30, 39, 58, 63 44, 412 (in key), 429, 437, 439, 440, 442, 
Eumetra chamberlaini__-__------------- 30 443; pl. 48, fig. 145; pl. 49, figs. 146, 147. 
BYGIC ee | Saree tt tee Slt 35 | fruticulosum, Lithothamnion_--_---__- 622, 666 
Erenouphometras. === --2-—-=--=—-- == 56, 58 | fusca, Actinometra___-.---------- 79, 112, 117 
Eumorphometra concinna__------------ 56) |/(Gammarocrinus:.._ 2s =a 54 
eupedata, Crotalometra_-__------------- 36 | Ganymeda pulchella__--_.......------- 142 
europaea, Neocomatella___-_------------ 55, | gardineri, Cosmiometra__-------------- 46 
124 (in key), 125, 150 | garrettiana, Antedon__---------------- 4, 34 
exiplayAntedon:...._-_-. 2a dstaA _U 9 Chanitometra:: 28 <<... ae 8, 21 
TBnaumatometra_.————-—-— see oe 12 Chiorometra: -="_2.--=~—=5_ === -- 34 
explicata, Trichometra__-.———-—— = 30, 58 gemmata, Crinometra_--~£-<-===-5—- === 38 
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Gephyrocrinus=--—5-==---- SaaS 43, 58, 57 
Gephyrocrinus grimaldii___-_---------- 45 
Gephyrometrass—2 == 222-232 Sees 52 
gigantea, Thalassometra___-__--- 15, 27, 33, 58 
glabra, Hehometrassi—232_- =. ---- = 6,9 
glacialis, Heliometra_ 27, 28, 52, 95, 338, 423, 693 
glacialis biarticulata, Heliometra_______- 29 
var. maxima, Heliometra____-____-_ 44 
Glyptometra. £25. S7_ et _S8s eet Oe - 34 
Glyptometralata-__—-_ _ “=e eae 34 
lateralis: 22. 44.5... ===. eee 34 
timorensis! 22222222. bee ee 50 
tuberosa:55- = =-~-.- === -8ebeteee 34, 36 
Goldfussias..622. 25-2 S43 ees 527, 549 
gorgonia, -Antedon#= esse eset aue ae 22 
Neometrazoo5 22s seo ae 55 
gracilicirra, Capillaster=4> = -— asset 49, 
157, 158 (in key), 169; pl. 9, fig. 27 

Oligometra: sstaceas Te ae 30, 32, 57 
gracilicirra ornata, Oligometra___-__--_-- 44 
gracilior, Comatula solaris_____-------- 335 
gracilipes, Comissia________-- 49, 247 (in key), 
265, 267; pl. 28, figs. 75, 76 

Gompsometrac= === eanees 51 
Dichrometra-—_- ===-- Sse 33 
ilimerometra 252 2 eae 30 
gracilis, Actinometra____ 175, 205, 207, 430, 605 
iAntedonws == . seat fees 9 
(Bathy.crnus2)=— === 45 
Comasters== 5 11, 412 (in key), 

428, 430, 435; pl. 47, figs. 148, 144 

Cyllometra: 3 _ 22. eee 50 
Hudioerinuss2 2a = ae wale eee 52 
[ridometras.. bs eee ety 51 
Metacrinus batheri var_______-___- 52 
Phanogenias 3s) == “Shea a 24, 431 
gracilis var. pulchellus, Eudiocrinus____- 59 
gracillima, Psathyrometra______-_-__--- 38 
grandicalyx, Actinometra____ 502, 513, 533, 549 
C@omantherla= == 222-222 ea 484, 


485 (in key), 513, 519, 520, 521; pl. 59, 
figs. 167, 168; pl. 60, fig. 170. 


Comanthis: 532 =-- 5-2 es 513 
Comastér oe ee sivas ra ee Phi 513 
IPhanogenia ) see pe eee 24, 513 
grandicalyx var. flagellipinna, Coman- 
theniat 2. 2225S: a ee 59, 515, 521 
grandis, Comaster delicata_______._____ 521 
Comaster delicata var___________- 59, 521 
Dichrometra= =o. eae 33 
Himerometra 2222 3 ee ee 29, 53 
Nemaster_-_____ 37, 215 (in key), 216, 219, 


226, 357; pl. 16, fig. 38; pl. 17, fig. 39. 
granulatus, Eudiocrinus___.._________-__ 13, 19 
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granulifera, Antedon__—.---------- 17, 18, 142 
Charitometra- 2.2.22 3an eee ee 8 
Crintnetrass SS eee 142 
Granulifera, groupsss==252=-— ese 2; 5, 7, 8) 22 
gravieri, Heterometra_____-----_------ 46, 47 
grimaldii, Gephyrocrinus___--------_--. 45 
group, Acoelaso 222-2 22-2 5_ eee 2,4,8 
IBasicunvas esses -neaeee 2, 4, 5, 7, 8, 22 
Bennettia:..22 5225-22 eee 80 
BrevipinnaSio33. 252. 2- 2s. eee 5 
Echinoptera____ 2, 80, 88, 231, 294, 359, 397 
Hlegans222= 2.52255. 2, 4,5 
Eschrichtizsee. conse eee ee 2, 4,6 
Himbrigtass esos 2, 81, 88, 207, 239, 397 
Granulifera= —— Soseeee6 see 2, 5, 7, 8, 22 
JukestisSsas2g ees ae ae 80, 318 
Meridionalis...-5-- 5 Sse eee 80, 397 
Milbertivce=|_-.+--... - ARR eae 2,6, 22 
Multicoloness—-5 4-2 ee 4, 22,110 
Multiradiata. o2 25-2226 _-2s= 80, 206 
Palmatan es 25 see 2, 4, 7, 22, 23 
Parvicirra: 2.2 ee 2; 


36, 80, 81, 231, 408, 418, 428, 429, 481, 
499, 502, 512, 548, 575, 628, 629, 677, 
678, 681, 692. 


ipsucicinaa =. 2, 80, 88, 110, 294 
Pulchellazucu.- ssl 4o es ee 80 
Savignyleeo ko ee 2, 7, 8, 22 
Solanis=s852-—- 5 2, 80, 302, 359, 397 
Spinifera =. 2 52)5. =. 2 ees 2, 


4, 5, 7, 8, 22, 23, 36, 110, 446, 451 
Stelligera____ 2, 80, 81, 88, 97, 110, 295, 397 


Tenellascss2_ 2. ss Ss 2, 4, 292 
Typicasisss 2 2, 80, 408, 418, 427, 428 
Valida____ 2, 81, 408, 601, 628, 629, 678, 681 
Guettardicrinus=-__-==-- == =e 53 
guttata, Actinometra___-_- 79, 604, 629, 679, 681 
gyges, Dichrometras-=2---——---se == 33, 51 
Himerometras-_- = 6 
Gymmnocrinus. 23-52 =--5)-._- = 54 
hageni, Antedon2-_22--"--2 eee 12, 13 
Coccometras—2-— 3 12, 292, 395 
Comatula22_2 2. eee 12 
hamata, Comatula pectinata_---------- 352 
solaris ivar_ 222s 2a eceates 339 
Comatula (?Actinometra) ---------- 337, 
338, 341, 357 

(Comatula) solaris var___------ 326 

hana, Antedon_-__=-.._.- 42 4, 57 
Stenometrat2u 22> > sehatawi eee 33 
TNhalassometrane! = —= =a 7, 21 
hartlaubi;Antedon_---_-- - —_- - -=eeaeee 3, 23 
Catoptometrass:_.----=S35s==sees 21 
Zygometrass 222. = 8s See 5, 19, 20 
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hartmeyeri, Comissia_-_-_____.___..2-._ 
247 (in key), 267, 681, 683; pl. 28, figs. 

78, 79; pl. 29, figs. 80-82. 


Hathrometra_-/-.=....... 12, 14, 15, 27, 39, 58 
Hathrometra dentata__._______________- 12 
MOLVERICA se 2 =.= Shea een 55 
RDI XA eee ase) eB 5 Says 12 
HAaee nen Solos eck ke 12, 396 
ONC aaa meee 2S oS. See. 12 
hawaiiensis, Antedon__________________ 4 
Nalimachocrinus:_=—- 25s )s5 eee 49 
piralassometraco= = 22.220 9_. 2 W015, 30 
helene, Cosmiometra__-_-______________ 50 
helpae, wAtelecrinus-S..- 2222952 _ 5-4 55 52 
helianthoides, Petasometra_____________ 51 
helianthus, Comatula__________ 22, 41, 680, 681 
ERI MeTOMEtS ee see S| A ey 6, 9, 23 
heliaster, Dichrometra____-.---=------- 33 
imerometrass>-5 = si cescsess seu 10, 23 
Heliometra_____--- 6, 9, 14, 15, 18, 27, 39, 57, 58 
Heliometra antarctica_-__--.-_--------- 6 
Seperrimaes seh 48 ks toe Re 6 
prachymera>—= =.= = 2a Sean 6, 27 

iO Mee eee ae = Soe ee ee 6, 21 
exenrichtil-= 2-22. =.= 222 see 6, 17, 27 
giabrave= 2822+ =. =.=. 2st aelesoe 6,9 
glacialis_____-_- 27, 28, 52, 95, 338, 423, 693 
glacialis biarticulata_______-------- 29 
War: ;Maxima—_“2tesule * rele 44 
Mondoensis: S28. S55. SoS. es Ss 6, 21 
iexpeccatae.=—- ss ewinth S. she: 6 
HULVenALIR=s so 6, 9, 10 
laedices=s. === artes send tote 6, 21 
mapellanica. =. .=----.5siseezsdse 6 
IatiAeee ee et aa sie AK 2 6, 21 
MEXIA oa oS anole ES 6, 18, 27 
ebplexas-=-= Loe. 2. esate lek 6 
Quadratans- =) 22o.22-22--86bsteA- 6, 27 
Tathbuni== 28222. = See ipete nets ad 6, 21 
Fhomboides.. = sebesesn ss 3_ te 6,9 
BPLrAvIBsiMs ===) o-oo 6 
Tannen oto as ==) s 5 2 See 6, 18 
Heliometrinae _------- 39, 58, 61, 63, 64, 65, 289 
helius, Pachylometra_----------------- 50 
epburnians, Antedon..- -.-.si2euease 4, 34 
Ciaritometra_c--_ Be ae beet 2 8, 21, 27 
Mtrotometra..-=-==--2ebsese- sete 34 
herdmani, Cenometra----------------- 38 
mH eteniage. oo. =k = ssteote heh 409 
iclerimetran oo). 22-5 Se eb dab 32, 39 
Heterometravaffinis._..--=--.. -e24seex2 32 
Sper asses 8225-52-28. = ee 41 
engalensis:--- == eso eee 32 
Brock es feos wae ee Ee aa oso oee 32 
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52, | Heterometra compta_____..i-__...__.- 38 
SlAVICN2 eee a 46, 47 
joubiniga 2)... 3 = lees 46, 47 
pulchra_=-=32ss:..-<o ee 50, 52 
quinduplicava. 2.2: =-2.<.< Stee 32 
reynadi.2 2. =S 55.255. eee 32 
réyNsnWliss>—-Ss-s ssc. 22 ee 627 
Sayigniis-o2o SS 2. so ee 32, 45 
singularis-+...-. 2... eee 38 
Heteroradiata, Echinodermata_________- 40 
hibernica, Trichometra-_-__..-.-_-.---- 52, 58 
Himerometra__-_ 6, 7, 14, 15, 32, 39, 53, 100, 549 
Himerometra abbotti__._...-...-.--_- 6 
acltatie 22. 6. 2. 2S eae 10 
sfiinise. = 25 Soe eee 6 
anceps 2255520550224. See 6, 31 
articulata:+-.2-=.2=..-- 722" 6 
bantschize®- J2= + =.2- a= eae 30, 32 
bella 22S8=~2255522225255-5005e8 6 
bengalensis#* . 222 22S ss ae bee 6, 31 
bidens*2s0322 8. -5 obs sae ee 6 
biriaculata— ives. Ls atsseeeet 6 
brevicuneata.=.-2==2=-..-2--S28 6 
brockiiNseee sete 2. = 5S 6 
clemens#2ui2.25. 2s 2>-2...s5nteles 6 
crassipinnas_ 22. -===--=..-72s 6, 21, 32 
delicatissima.... -.=-=- = sisfeeeeb 6, 21 
discoideas .22256 22 22-52. 2L Seee 30 
déderleiniz 22. -—=.-:2--..22eeee 6, 21 
échinus®-22 2224. ===... .23995see 30 
elongata? Si Sb ce 7 Be 1S pe RE 6 
emendsirix set sas Se ehh SE 6 
ensiter. 2.2 HSPs 2 Sa 2 See 29 
erinaceas =5.. =... fees soe 6 
finschii® C625 ..3<5=4=5=-eReuee ss 6 
flarellatas=s==e= == — == eee 6 
gracilipess..--... --- eee ae ee 30 
grandipy She == ~. Sees 29, 53 
@yges is. -288 205-482 S25--28-.-.- 6 
Helianthus. 5-6-2. 2--= = eee eS 6, 9, 23 
heliastersene ne. 2 -—- 5 see ae eee 10, 23 
LM PAN PINN As see. ese ae 6 
indica = Ssee ee 2 a os eee 6 
unzip Penise = ——— oa ae 6 
kraepelinises<2-=.-=.-<=---2=Ssae 6, 32 
laevicirraso = os stebee ask seseee 6 
ludovici®.-..<=..-2.-- 2 wsk ees 6 
MagnipinnaL <-=.-..-.--- Se eeens 30, 32 
marginatas_...-....--=.=-=JS=.—= 6 
wiartensi.< = ---24=—392 eee a 6, 32 
milberti##22 42 2s4-c0 G25... elses 6, 31 
miolleyie=25 2... = =. = SES 29 
monacantha..-....-...---... 45338 6, 31 
mematLOdON a2] oS ae ae ae 6 
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Himerometra occulta____-___---------- 6)|\ ‘Ely bometra, senta__ =_ = -_= Sane eee 55 
OKelli_ <222 232 S252 - 22 so eee 6)| Hyocrinidaes-22-- fe). ose. so eee 43, 53 
oxyacanthas—s2 222-0 sass ee 6)| Hyocrinoida_“s22==: eet Sesh 43 
paedophorasie2 3 32 2-2 = ee eee 48°'49)|(Hyocrinuss_ 2 52.20 eee 43, 53, 57 
palmata 2. .22225L. 2. Sys 6)|/GHiypalocrinus! 2222222522 -eeee 16, 25, 26, 53, 60 
persicace2 oo eee eee 7, 9, 10, 31, 32 | Hypalocrinus liliaceus____.__.._______- 36 
philibertiz)3=-=—-s3— eee 7, 32 naresianus:. 2. 52 9225. ee 16, 28 
productat.<s-- 22 -- =) so eee 29 OMAtus 2225204 SU eee 38 
protectls=_ = =2- J2=5- 522s eee 31 SpringerlJ/2-22 222222 See ose 38, 52, 60 
pulcher= =< 6 es eat wae tee b2i|\#iypalometrass=--.--2=- 2 sue 14, 15, 39, 58, 284 
quinduplicava-=--— See eee ae 7, 31 | Hypalometra defecta____.._..-------._ 292 
régalis 26 0245787. 5_2. 2 Se eee 7 \|\\Eyponome.—=2.-22--222_._ eee 5 
Teginae_... .2 2. eee 7) (Ely ponomelsarsit-- ===) —- sass 51 
reynaudis, ass. 2225 see eee 7 |daponica, Actinometra-----_=2---=22e= 564 
TLODUStIpINN aaa ee eee ee 30, 32, 46, 52 | ignota, Comissia- --_-_ 46, 247 (in key), 269, 681 
SaVipniiss ses eee 7 | ignota minuta, Comissia_______________ 270 
schlegelii? -2=22 062 = eee 29 | ignota var. minuta, Comissia__________ 59, 270 
BOL scene eee ee Se ee ee §2/|tllyecrinus)22 = =22 22222 eee eee 57 
apicata=2 2222 2-05  eeee 7 | Ilyocrinus recuperatus__._...-...._____ 38 
spinipinnas=2—- ==. - 5 eee 7 | imbricata, Charitometra---_.-_._--____ 17 
stylifers= = 25<=— e soe ene ee weld, 20 Comantheria__ 484, 485 (in key), 515, 519, 
subcarinata=——----==2---- =e 15, 20, 38, 53 529, 681; pl. 29, fig. 87; pl. 62, fig. 173 
subtilis= <2 22222552. = erie 7 Comanthus=222-+5.-=->_ eee 515 
tenerast: -=. -- 276-2 See uh Comasters= oe 20, 515, 521 
tenuipinna: 252.22 =e eee 7 Oligometras.222==--s.-- oe 29, 30, 32 
tessellata.2=-=22.=-- 2. eis 7 Pachylometra=o-—- —-— === eee 34 
tuberculatas.- 3.-< = = =2- - eee “@\amparipinna, cAntedon= 2=_ ===> = =aaaae 53 
UIMICOIDISS--ses oe ne ee ee 30 Himerometra =.= - 20 Sate see eee 6 
Vanipinnges-c- -o5. S22 e ee 7, 31 | imperialis, Actinometra__....__.-_--_- 78, 79, 
Eimerometridaesa]s=-ee) see ea eee 14, 324, 328, 332, 333, 335, 336, 337, 338, 370 
15, 26, 31, 39, 50, 52,61, 62, 65, 70 (in key), | impinnata, Cyllometra_.._.__.-_----_-- 7, 31 
72 (in key), 73 (in key), 75, 76, 157. Imadtinate-_-.¥-2.2-2 3 ee 54, 57 
Himerometrinae== sass =e 39, 52, 76 | inaequalis, Charitometra_____._______ 8, 14, 22 
Hippasteria phrygiana____________-___- 491 Pachylometras = === == eee 34 
hirsuta, Antedon- 22 2- = == sss eee 9'| incerta, Aglaometra._-.--- --_-_=-==see 55 
‘Thalassometra..--- = 2 eee 44 fAntedon’~=2-S2-.4. 6s. = eee 34, 36 
Thaumatometras = =~ - 2a 12 Thalassometra-2-=-=--=_ === See a 
hispida, Comissia__._.___-_- 44,.246):(in key) ,'|‘incisa, Antedon__---.--..---2=2 Saas 8 
257, 258, 260, 261, 265; pl. 29, fig. 83 Charitometrac:-=-=_..-- aes 8, 34 
holmesi;Comatulas = 22---)=- oe 376, 394 | incommoda, Compsometra-_--_---------- 48, 59 
Holocrinus $2280. . 8. 2. Lee 53) |tindica, Antedons-_-- ===. = 22 - -aaueeeee 430, 434 
Holopidsesc. os 222-2 [Ss sae ee 54 Kumetral. 2225-2222. 35 
Holopodidas. = 22s aan s See mmce ee seen 42 Himerometrace_Ue-—-__ = See 6 
Holopusse- se 2 oe eee ee 42, 43, 54, 59 Stephanometra= = __ /-S=sseeeeeee 32, 45 
Holothuroides 2-325 522 2 ss a eres 40 Tropiometras == _=- sess es 52 
Homalometra denticulata_____________- 157 | indivisus, Eudiocrinus_-_---_---_---- 13, 16, 19 
hondoensis, Antedon== =. -- 22-22 es 3)|tinexpectata, Antedon__--_=.-_e=2225e== 3 
Heliometras. 22225 ou. ees 6, 21 Heliometra_-:.=.=. = 2si422u ae 6 
horrida;Alecto= 2222. 2.2252 Sages 22) |\infelix, (Crotalometra= ===. ===-2=—- see 44 
horridus, ‘(Comasters_— = 2= 2-5 es 44, 254 | informis, Cyllometra______---------- 7, 31, 36 
Comissia_.. 246 (in key), 254; pl. 24 fig. 68 Decametra--.-.------ =e ee 46 
hupfreri;Anted ona sess ee 9/45, 56}| Innatantes_-----=-----__-2-=_ = ae 53 
Hybometra: «2 2<.2- === tee eet 55, 58 ' Innatantes, Comatulida___.------------ 39 
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insculpta, Crinometra___---------_---- 38 | Isocrinus (Cenocrinus) asteria_________-_ 16, 26 
inserta, Comatula-___----.------------- 691 (Isocrinus) blakei___..._---_-_-__- 16, 26 
insignis, Antedon---_----------------- 22, 23 decorus..)= . -.=2 -sebee 16, 26 
insolitus, Nemaster-_-_------- 58; 226,232, 240'|Isometra_____-._--- == __ 13, 14, 15, 27, 39, 58 
insperatus, Pontiometra-------~-------- 36 | Isometra angustipinna___._____--_____- 13, 14 
insueta, Cenometra_-_--__-------------- 38 viviparast +244. 5.2.. =" soe 59 
intermedia, Actinometra_-----_-- S258 71335) |sometrinaes soon on aaa oe 58, 61, 63 
Comantheria - ---------_--+=-2+-2- 58, | japonica, Actinometra_-__---~---- 564, 570, 575 
484 (in key), 506, 508, 529; pl. 60, fig. Alecta: Re e- 222 80, 564, 574, 575 
169; pl. 61, figs. 171, 172; pl. 65, fig. 182 Antedon 2 22213) 04 We Seo 9 
Olizometra-2- -=2-2=--_ =. sles suse 50 Comianthus=2. . Shee bes At e 87, 
interruptus, Metacrinus rotundus------- 25 484, 529, 530 (in key), 539, 550, 554, 561, 
interruptus f. ornatus, Metacrinus-__- - -_- 59 564, 576, 577, 584, 585, 586; pl. 71, fig. 
intricata, Actinometra_-------------- 30, 603, 195; pl. 72, figs. 196-198; pl. 73, fig. 
604, 627, 628, 629, 632, 674, 679, 681 201; pl. 82, fig. 227. 
Comanthiseas =. --2 2 aeeioseis 29, Comanthus (Bennettia) -_---------- 565 
30, 37, 41, 604, 618, 629, 681 Comatula:.2=2-.>---sS4= 79, 564, 574 
inusitata, Psathyrometra_-_--_---------- 50, 51 Oligometras.-—2-22-.255S22=225 12, 20, 32 
invenusta, Pachylometra_-__------------ 38 Pane genie ee 24, 564 
investigatoris, Pachylometra_--_-------- 35, 58 | japonica var. morsei, Actinometra_ 565, 570, 575 
iowensis, Actinometra_-------------- 219, 224 | japonicus, Comanthus-__--------------- 565 
Womastersee= 2 S22. Sale 11, 24, 25, 219 Democrinus braueri var_----------- 60 
Nemaster------ 86, 215 (in key), 216, 218, Hudiocrinus-~s—-=--s=—-==-=-2 3, 16, 19, 20 
226, 235, 399, 400; pl. 18, figs. 40, 41. Pentametrocrinus-_---------------- 20, 21 
Midomewraeree ==" = 2-25 12, 14, 26, 39, 58 | joubini, Heterometra_----------------- 46, 47 
Tridometra adrestine_--_--------------- 12, 21 | jukesi, Actinometra_---------------- 310, 318 
PORTA OT es a AG) UKesligroup See 80, 318 
DLISCIS = Sees tae eee I ee ee se 12, 21 | jukesii, Actinometra__-___- 47, 310, 318, 319, 681 
Guilyos = eee ee ee 12, 13, 15, 58 Actynometrs.--------==2=55==5=—= 310 
exeuisiineee === === =~ eee 36 | junceus, Eudiocrinus- ---------------- 49, 157 
PracHisee eee a= =e 51 | juvenalis, Heliometra__--------------- 6, 9, 10 
SMTEVOUn, Lt eee 46 | kerguelensis, Promachocrinus-_--------- 50, 312 
melpomeneese= === ae Ere 44 | klunzingeri, Antedon- ----------------- 52 
TEST 12, 21 Dichrometra.22-_--- 33, 45 
TEED ae a a 12, 36 Himerometra.---------=======e—=— 6 
EATON Eee ee eae a 12 | koehleri, Catoptometra__--------------- 21 
SY CHES ee ne ete eee 12, 20 Zygometra----------------------- 5, 19 
ROI ae ae ee ts 30 | komachi, Cosmiometra.- --------------- 34 
Tridometra (Eumetra) aphrodite__------ 51 Thalassometra-_-_------------------ 20, 34 
iridometriformis, Comatilia--__--------- 36, | kraepelini, Himerometra--------------- 6, 32 
37, 64, 285; pl. 30, figs. 89-92 | lacertosa, Compsometra_ -------------- 43 
iris Compsometra: -----2-------------- 51 | laevicirra, Himerometra_-------------- 6 
irregularis, Antedon----------------- 342, 358 | laevipinna, Prometra-_-_---------------- 50 
inistantenia ses. Meters ener yi 35, 60 | laevis, Antedon----------------------- 9, 58 
IRI Abed One ee eee te eee ae 3,9 Thanmatometra=>-- === aeeeaee 12 
Thaumatometra.-_---------------- 12 | laevissima, Amphimetra - - - ------------ 32 
Waourinus = - 58-3. <-2eS2e2 16, 23, 26, 27, 43, 53 | Lamprometra- - ---------------------- 53 
ieoennusiblakei---==- - 8224226522522 - 25 | laodice, Antedon---------------------- 3 
ECOnUS eae ae 10, 23, 25, 26 Heliometra_-_-.-------------------- 6, 21 
ReHERATC Ie ene = St eS SEES 10 | lata, Antedon------------------------ 4 
MAPESIANUBE Se ee ia Seen eo 25 Charitometra__------------------- 8, 20 
penduliss=-.- seen e eee Sa 26 Glyptometra- -------------------- 34 
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lateralis, Charitometra___..-_-_-------- 15, 58 | luteofusca, Comanthus____-_-_-_-___ 594, 603 
Glyptometra_ - =. -- 220 faseace 34 | luteofuscum, Comanthus-_-_------ 594, 597, 602 
latipinna, Antedon--_-_..._-=-22522.—_ 34 | liitkeni, Comissia_-_--._.___.-122=+- 37, 208, 
Whalassometra-=2--2-2--=<-2 aes 7, 21 246 (in key), 249, 255; pl. 24, figs. 66, 67 
lepida, Asterometra. - .- 2222222282222 29 | macilenta, Pachylometra__.-.-----_---= 3h 
Eeptometrac 52-22--22— 12, 14, 15, 27, 39, 58, 65 | maclearanus, Pentacrinus__-.--..-_--_-_ 26, 60 
Beptometra celtica- ---=--=.---2) seam 12, 45 | macrobrachius, Actinometra_____._-__-_ 79, 158 
phalangium—- ==... s2beesseEee ss 12, 45 Capillaster-+—.2..-.___s2sseee 86, 
Leptonemaster___-_------ 37, 39, 81 (in key), 157, 158, 160, 294; pl. 8, figs. 25, 26 
87, 88, 89 (in key), 228, 275, 295 Comaster 35. i ae sega 11, 158 
Leptonemaster venustus_-_------------ 37, Phanogenia.-i.. =.= == eSaaen 24, 158 
64, 130, 135, 231, 235, 269, 276, 295, 388, | macrodiscus, Antedon.______-_--_.-___ 22 
396, 398, 399; pl. 22, figs. 59-61. Tropiometrassa-24_ 242225 See 5, 51 
leuthardi;Isocrinus! — 92% _53__8s 2s _ 10'|smacronema, Alecto-=_._- 2-22.44 45e =e 7,10 
levigata, Pachylometra__---------=---- 36 Comatulaca ots 28s een Eon 7, 10, 47 
liliaceus, Hypalocrinus__-_---~--=-25-=--- 38 Pitlometrass= === 7, 35, 48, 49, 55, 59 
linearis, Actinometra_——--------225— a) 2261) Macrophreatate teste peso eee 53, 60, 
lineata; ‘Actinometra__—_ .-_- -2eeeen 206, 61, 63, 64, 65, 71 (in key), 157, 215, 284 
207, 225, 230, 231, 239 | Macrophreata, Comatulida_____________ 39, 75 
Actinometra echinoptera var__--_--- 280 |} macropoda, Antedon_------+---_------ 4,7 
Actinometra echinoptera var (?)_--_ 219, ‘Asterometra-..-.2 2 _324 4452 21, 64 
226, 232, 399 Rtiilometras- 2-2 = See a 
Antedon-s= ==> -—- 52 een 9, 13, 14 | maculata, Actinometra__~__99, 110, 111, 112, 156 
CWomasters=-- 222 naan 11, 24, 25, 226 Comastert= 2: -hGe oe sae. SOs 11, 112 
Nemaster---_-- 221, 224, 226, 232, 235, 280 Comatella-- =~ 22225 45, 46, 92 (in key), 
lineatus, Antedon-_.——- _ -_ 2=teeeiia kh 9, 14 105, 112, 194, 685; pl. 20, fig. 50. 
Dhiparometrass: 2c. =o 3 J ee eee 53 Phanogeniae == —— = ees 24, 112 
Lithothamnion fruticulosum____--__-- 622, 666 | madagascarensis, Craspedometra____--_-- 46 
litoralis, Actinometra__._.-_--_--._-- 604, 629 | magellanica, Antedon eschrichti var_--_-- 22 
littoralis, Actinometra_-_--2--2-=-22-L_= 408, Florometra:. 226. 325-553. Sees 55 
604, 610, 628, 629, 664, 681 Heliometrass-422-=-===- 5 6 
Comaster...-hreasyeaseyt zoe 11, 604 Solanometra=- 22 ===--—-- 2a 51, 57 
Comissia=.-.-..--.. 435 tas. See 49, | magna, Thalassometra---.-----+=------ 50 
246 (in key), 256; pl. 26, figs. 71, 72 | magnicirra, Antedon_____----_-- 14, 22, 34, 36 
Phanogenia_=.-=--- ____ Ss aens 24, 604 pthalassometras=2——— 5 >= =~ == eee 14, 27 
lofotensis, Rhizocrinus___---_...______- 17, 38 | magnifica, Actinometra__---_- 109, 492, 499, 502 
longicirra,,Antedon:...--~=--._aetemosu 7 Calometrass<—=-==--===--:-- es 35 
Compsometra: ——- - 22 eneiarentt be 51 Catoptometra —.=----2==-..- = as 30 
Ptilometra.22- st 5-4. seacoast 7 Comantheriad s34%. 2==ts 532) eae 493 
longipinna, Antedon___ Ss] s2seu 2) jek 9, 58 Comanthus- =. 4) 4s43239- eas 492 
Prometras =.= =... setheaercepmnst py 59 Comastér 6. 282-18 Tes) 2 bees 11, 492 
Thaumatometra. —-sae2 ese aes 12 Comissia___--- 246 (in key), 247, 249, 685 
Tophohelia.- 22. = 2223 4 -- beer sh pre 152 Comissia peregrina --. 25545225938 247 
loveni; sAntedon=- =.= -2- sou aay 9, 12, 22, 23 Comissia peregrina var___.--__---- 59, 247 
Compsometra_—_2 = - = saseeaee 12, 108 | magnifica var. minor, Catoptometra___-- 59 
Budiocrinus2==-=- Sassen sas 59 | magnipeda, Asterometra_-------------- 44 
ludovici;Antedons2=2 —— = —2 255 _ = ogtapisre 52 | magnipinna, Himerometra__--_---------- 30, 32 
Craspedometra- _-___--___#a5aieA—s 82) | major, Psathyrometra.+--/=-- 22 eeae 50, 51 
Himerometra- == — =~ = 2 eee 6)| mancaAntedon===---------- +. epee 7 
luna; eachylometrac.— 2225) eee 44 Cyllometras-a2- 222222 = 8 7, 9, 31, 36 
Turia marina. =. 224. 2 5.2 J eee 216, 218 | margaritacea, Crinometra__------~------ 38 
Luna marina altera_____-_-.222222- 357, 694 | margaritifera, Mariametra_-__-_-_-___-- 38 
lusitanica,pAntedonss see ene 34 Thalassometrasi=s--2- == ae see 50 
Thalassometrass=e= === eee 7, 45 | marginalis, Thalassometra___-__-------- 50 
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marginata, Dichrometra_--_----------_- 33 
iHimerometra--_-—=.-.=-==.-S5 eae 6 
Olipometra. =2 -2e hoe ssu het cate bes 50 
Stephanometra=—-. =. _seisaeu 45 
Whalassometra. fu 553.52 -- 52 
miariae sAntedon ===. =.--.--.-2/22622 3 
(anillasters = == =-=-=--oeees 86, 158 

(in key), 170,177, 207; pl. 12, fig. 32 
eBIMASLCI neers oo aa 11, 21, 24, 25, 170 
CWomatila==oss.= ees Seay 4,170 
Heliometnass-- == sSe eek _ sek 6, 21 
Oreometnveneeaana => aR 52 
Manametra=_—....--._-_.=- 38, 39, 58, 62, 215 
Mariametra margaritifera_._.__...--__-- 38 
TeBUIpes se =e Se ET LSS 50 

UU DoCS See Ae eS Ee 50 
Manametnda associ Sek tek ie 61, 
62, 64, 65, 70 (in key), 76 

Mariametridae- - -------- 50, 53, 61, 62, 65, 70 
(in key), 73 (in key), 75, 76, 215 

Marrametrinae = 22. 28. .2 52322355 39, 52, 76 
moarvindesouna 225. 02). bb tl. 216, 218, 357 
MATINAALLERA, MUNA = JS 2 S25 -S 357, 694 
polyactis, Stella___._.____--- 216, 218, 357 
Mersupitess! 62. .2. Sulvie sate. ticks 53 
Mansnmindaese. see 2 Sl Jot bt 39, 47 
RUAN OR eee See 53 
martensi, Himerometra-_--------------- 6, 32 
Mashpometraes.--—-oo=225—— 2-6 30, 39, 58 
Mastigometra flagellifera___.____-_----- 29 
MIChOpOGs ae ees= sae ae 38 
mauritiana, Iridometra---------------- 46 
maxima, Antedon eschrichtii- - --------- 3,4 
eliametran ss) 00 teS ee Ure 6, 18, 27 
Heliometra glacialis var_----------- 44 
mediterranea, Antedon---------------- 27, 
45, 56, 203, 356, 357 

melpomene, Iridometra__--------------- 44 
Meridionalis group_------------------ 80, 397 
meridionalis, Actinomedra_- ----------- 377 
INCHIAG MELA eee eae See ea 229, 
231, 294, 295, 376, 395, 396, 397 

Actinometra echinoptera f- - ----- 384, 388 
Actinometra echinoptera var-_------ 128, 


231, 277, 280, 283, 326, 339, 
378, 381, 382, 383, 385, 398 


Nlectose ale hoses ste 376, 394, 395 
iin 124, 376 
Comactinia_-_------ 50, 136, 277, 283, 378 
Comactinia (Actinometra) - - ------- 379 
Womastewaeev es eas 11, 377 
Goma tila oe ee EN See 80, 376 
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meridionalis var. carinata, Actinometra__ 276, 

283, 377, 396 

quadrata, Actinometra 377, 396 
meridionalis-carinata, Actinometra echi- 

noptera var 129, 277, 280, 283, 378, 398 
meridionalis-pulchella, Actinometra echi- 

noptera var 125, 130, 399 
meridionalis-rubiginosa, Actinometra echi- 


noptera) var .<-.-~._ 226, 229, 232, 378, 398 
meridionalis-valida, Actinometra  echi- 

MOPUCIAAWVAl= 203 soc eee en 378, 382, 383, 398 
mertensi, Antedons cscs eee ee 41, 634 


Comatula___ 41, 632, 659, 675, 677, 678, 681 


Mésocrinus:<:--=..---..-- 2S 53 
Metacrinus__-_-_- 16, 17, 23, 25, 26, 27, 53, 60, 265 
Metacrinus acutus_ 2-20 559_22_ ue sek 25 
angulatuss.<cs5 223 eee 10, 21, 25 
batheri 2. ~< = 2. <5 S. eee 35 
batheri’ var. gracilis. --_=- S32 52usE= 52 
cingulatusi2h ses. - 35225255 See eee 25 
costatust 322-22 A ee 25 
CYANC USS eee ae ee ee 59 
interruptus f. ornatus__--__-------- 59 
MOBEleyYieee sea ee eee 25 
MULT SY lose oe ee 25 
MULLS yl MOIS a= ee eee 25 
+imorensis- 2-<.=- 4 eS 25 

nobilis. 2-2 ee eee 60 
nobilis var. tenuis-_—.-2-222 -2222=- 59 
NOdOSUS=2—-- ee eee 25 
rotundus--..-.==-= 10, 17, 19, 21, 23, 25, 44 
rotundus interruptus- ------------- 25 
SeITatUS =e 25 

Ge WRU eee eee ene 25 
SULUCNSIS= 42s 2 ee ee 25 
SUPeTDUS=—-- === = == = —— 10, 21, 23, 25 
superbus borealis_----------------- 25, 26 
tubercuiatws === 2 ee 25, 26 
tuberosus—_.---22----- == —— 25 
VATIONS = oe ee 25 
wyvillii__.._--------------- 23, 25, 36, 60 
ZONaAtUSssoe =o ee 30 
meyeri, Actinometra_------------------ 41, 


604, 618, 627, 628, 629, 677, 678, 681, 682 
micraster, Comatula_---- 38, 294, 320 (in key), 
350, 373; pl. 41,figs. 112, 113, 115-124 


Comatula (Comatula) ------------- 373 
Microcomatula----------------- 82 (in key), 
86, 87, 88, 89 (in key), 287, 289, 400 
Microcomatula mortenseni------------- 287 
microdiscus, Antedon------------------ 5 
Zygometra--------------------- 5, 37, a 


micropoda, Mastigometra_------------- 
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milberti, Amphimetra—z ==-=52- 255 hes 32 | miilleri, Pentacrinus__._.....______- 16, 26, 60 
Antedon: 2-5 22222 ie So eee 325, 337 Ptilométras. 2. es ee 35, 48, 49 
Himerometts-2. 222 eee 6, 31 | multibrachiata, Actinometra_________ 428, 437 
Milberti: groupss22=225-= - = hese ene 2, 6, 7, 22 Comaster:J2-<----_—_ eee ee 412 
milleri,Mncrinites eee Joie eee eae 60 (in key), 437, 440, 693; pl. 46, fig. 142 
Bnerinuss!s2ce225% = Sees es 11, 60 Comatulas2e==-3.23-2 eee 10, 24, 437 
Millericrints= = 2==*---->5- >see ee 53 Phanogenia: 5---.-=--=-52 30, 36, 437 
minckerti, Nanometra_____..________- 5, 9, 21 | multicirra, Actinometra echinoptera_____ 219, 
minima, Comasterss=---—) == ee 405, 224, 400 
412 (in key), 435; pl. 52, fig. 156 Comanthus solaster f______-_______ 565 
Phanogenia!< --—- Ae 36, 435 | multicolor, Antedon___________________ 4, 52 
Prometra ==. =< 222. = nes ees 50 Calometra..... ===. 5. a= Se 8, 20 
Psathyrometra 22222 2: —_ - 2 tans 51 Neometra <->. : 2.22 ee 50, 110 
minimus}-Comasters22— 2-2 55-52--=ase 4351) Multicolor: groupies) 22 eee eee 4, 22,110 
minonrAntedone = ae er a ee 4, 5, 9, 21 | multifida, Actinometra_-____-.-.--==--2 11, 
Catoptometra magnifica var_______- 59 414, 415, 421, 427, 428, 429, 458, 464, 
Comasterity pica =) 222 = 503 466, 481, 482, 512, 513. 
Hudiocrinug>= .2282 =) a 35 Alectoie2= 282 35, 37, 47, 80, 168, 169, 204, 
minuta, Antedon=--—- sp eee 5,9 414, 425, 428, 429, 510, 512, 513, 544, 545 
Comigsig= == 247 (in key), 270, 690 Comiasterss_ ARLE" _/esd ie: Sa 168, 
Comissaignota. 2-2-2) ee 270 177, 192, 209, 406, 411, 412 (in key), 
Comissia ignota var_____________- 59, 270 413, 431, 433, 434, 435, 451, 510, 636, 
iridometra. =. —- s4¢ess=. 5 See 12; 21 642, 665, 666, 683; pl. 46, figs. 140, 141. 
minutissima, Bathymetra______________ 13, 15 Comatula__--_--- 79, 161, 168, 414, 426, 5382 
mira, Psathyrometras 22) == ee 38 | multiradiata, Actinometra_---- 46, 113, 117, 118, 
mirifica, Asterometra-==— —- stesso 38 161, 168, 169, 170, 174, 205, 206, 207, 532 
mobiusi,, Decametra--——--—-=)3 3 46 Alecto: 2245. oo ae 161, 174, 414 
modica, Decametras==- 2-5 2-2 ae 46 ‘Asterias=— 10, 35, 78, 79, 80, 168, 173, 
molleri;; Amphimetra= ==-5-===5 == aaiee 32 208, 204, 208, 428, 429, 512, 513, 531, 545 
Himerometrass == ee 29 Asterias (Comatula)___.._.___-_-__- 36 
mollis, Carpenterocrinus_—----__________ 21 Asterias (Ophiura)=-==2-" ss eae 174 
Cyllometra: __- .— -eeh ems ate 35 Capillaster.=.-___ -S= abet 37, 
Decametras.= 5-- 5. oe ee 50 45, 46, 86, 117, 157, 158 (in key), 164, 
Pentacrinus==--25-052-- = ee 2123 170, 173, 209, 210, 212, 213, 214, 215, 
moluccana; Antedon= ==)! ==— = == steel 51 229, 356, 397, 545, 627, 677, 683, 693; 
monacantha, Himerometra_____________ 6, 31 pl. 8, fig. 5; pl. 11, fig. 30; pl. 18, fig. 34; 
Stephanometra___-_.-2-.-.- 22-4. 32 pl. 14, figs. 35, 36; pl. 81, figs. 222, 223. 
Monachocrinus!=55-25. 4) Sass 53, 54, 57, 59 Comaster_-- 11, 21, 24, 25, 36, 170, 176, 207 
Monachocrinus sexradiatus____________- 59 Comatula-........ 22422455285 i 
IMonachometraee= saan aoe eee 58 10, 11, 23, 25, 35, 37, 78, 160, 168, 175, 
Monachometra mortenseni_____________ 60 204, 205, 413, 425, 428, 429, 512, 513, 
moniliformis, Comatula________________ 691 539, 544, 545, 546, 549. 
monilis;\Comatulas = -— = 2 eee eee 691 Comatula (Alecto)-- 161, 174, 175, 205, 532 
monobrachius, Actinometra____________ 158 Zygometr anc. 2steeatt sake 5 
moorel,Antedon@. 906. 7 oe PN 22 | multiradiata coccodistoma, Capillaster_- 46, 
moroccana; Antedon ===: - 5-222. sas =” 56 55, 212 
morsei, Actinometra_____________ 564, 570, 575 | multiradiata var. coccodistoma, Capil- 
mortenseni, Amphimetra_______________ 38, 47 Waster a2 noe hs a aay. Re 212, 218, 214 
Argyrometras=2) 53 So-ee age 58, 59 | Multiradiata group___..------------=- 80, 206 
Microcomatu) ass see aera 287 | multiradiatus, Comaster____.___-------- 79, 
Monachometra___:_-__--_-_-____-- 60 413, 532, 545, 546, 548 
moseleyi, Metacrinus.----2 5) ee 25 | multispina, Thalassometra__-_-___- 7, 27, 33, 45 
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multistriata, Comatula_____.__________ 176 
MIA yR Pp Metactinus=— —==--—-==---2=-- 25 
murrayi nobilis, Metacrinus____________ 25 
timorensis, Metacrinus____________ 25 
mutabilis, Actinometra___-__________-- 41, 


634, 648, 644, 647, 677, 678, 679, 681 


ntedonsa=. 8525-55-20. -2.528h8 652, 677 
Me NONINUS a 2= = Sas ott 35 
mylitta, Decametra...--.--..--==--==-- 50 
Myzostoma nigrescens_-_-------_-_--__- 575 
PCmONLOMUM sate =e = Se okt 693 
Myzostomum cysticolum__-__-------__- 276 
Maw ANLCOON= 2255 oo = eee 9, 58 

Wridometras=— = -------- eee 12, 36 
Nanometraco. 55-22 -22-2...-.. 5, 14, 15, 26, 58 
Nanometra bowersi-_---.-------------- 21 

PIVIMeNGR es oe a oe a betes 51 

entiquiata= ===. = he Syechs 5 

PAIN C KOT oF st 5, 9, 21 

UA, ee ee 5 

MOY MEE Ss or 5k lite 5 
naresianus, Hypalocrinus- --------~- 16, 26, 36 

WOCHNUS Hea aes ewan na = + Soeee 25 

Pentacrinus2—— — =~ =. ===. 16, 23, 25, 60 
RerMACHOOMMUS ee = 2 49, 53 
Naumachocrinus hawaiiensis- - --------- 49 
Nemasters..==--=-- 37, 39, 61, 82 (in key), 86, 


88, 89 (in key), 123, 214, 225, 228, 283 
Nemaster discoidea_------------------ 172, 
215 (in key), 216, 223, 226, 232, 280, 399, 

400; pl. 19, figs. 46, 47; pl. 20, fig. 48. 
grandis__37, 215 (in key), 216, 219, 226, 357; 
pl. 16, fig. 38; pl. 17, fig. 39 
ANIBOLUS Rasa ts 58, 226, 232, 240 
iowensis__86, 215 (in key), 216, 218, 226, 
235, 399, 400; pl. 18, figs. 40, 41 
lineata== == =-=- 221, 224, 226, 232, 235, 280 
MU PIGIOSA ae = eee ee ee eee ee 215 
(in key), 216, 224, 225, 226, 235, 240, 

280, 294, 398, 399; pl. 19. figs. 42-45. 
226 
nematodon, Himerometra- ------------- 6 
Neocomatella___-39, 46, 83 (in key), 86, 88 (in 
key), 122, 145, 153, 215, 2838, 294 


Neocomatella alata__--_--- 124 (in key), 125, 
142, 280; pl. 7, fig. 22 

RICH c mee Se Fees eel 55, 125 
europaea. ___-_- 55, 124 (in key), 125, 150 

EB Wier = = 58, 143, 144, 150 
nchellawesa— este tse ses 88, 


118, 123, 124, 150, 280, 294, 395, 396, 
399, 400; pl. 5, figs. 10-12; pl. 6, figs. 
13, 14; pl. 7, fig. 21. 
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Neocomatella pulchella var. alata_______ 399 
BD aNOV iso 25 kee oe 150, 153 
Neocrinus-....-.- > = eee 60 
Neocrinus decoruss = nee eee 80 
Neometral 2? 2b 5.0 = ee 50, 52, 55 
Neometra conaminis.._.___...-.---_-- 55 
ROPRON AR ae a 55 
MUItiCOlORS= =e ena = ae 50, 110 
sibogset o-oo 50 
Nepiometra=--= 2-0 - S522 eee 58 
nigra, Actinometras— =o. 37, 92, 110 


Comatella__31, 36, 64, 90, 91 (in key), 92, 
162; pl. 1, fig. 1; pl. 2. fig. 2; pl. 3. fig. 3 


Comatula-.----_..._____ Set 92 
nigrescens, Myzostoma_-_--.----..----- 575 
nigrolineata, Coccometra-------------- 13 
nobilis, Actinometra_.....---_.-===.--- 41, 


458, 464, 466, 472, 477, 482 


Comanthise=—- === 45-"3-— 30, 36, 467, 482 
Comanthus (Comanthina) - ~~ _-___- 467 
Comaster- ..-.222ssees shee 11, 467 
Metacrinus: 2.6 oi ee Se 60 
Metacrinus murrayi-_-------------- 25 
Phanogenia_.. =. 5--—==--==-= 24, 467 
nobilis var. tenuis, Metacrinus__-------- 59 
nodosus, Metacrinus------------------ 25 
norvegica, Hathrometra-----.--------- 55 
notata, Actinometra__---L-----.-_---=- 88, 
98, 101, 109, 110, 111, 121, 294 
Comatula...--.-='3hseasct Se 10, 24, 99 
Notocrinida. =) Sse eee 61, 63 
INotocrinidae-==--——— 9-5 sna 59, 
61, 63, 64, 65, 71 (in key), 73 (in key) 
INOtOCrINUSRVInIIS ss ee 59 
novae-guineae, Actinometra__---------- 415, 
428, 437, 466, 481 

Al OCtO=. 4 = Se ae 10, 

80, 413, 425, 426, 427, 429, 442, 481 

Womaster=—— =o 39, 440, 442, 443 
novae-Guineae, Comatula_-_--- 79, 414, 426, 466 
novae-guineae, Phanogenia------------- 24, 
30, 416, 429, 440, 441 

novaeguinea, Comaster - --------------- 417 
novaeguineae, Comaster- -------------- 11, 
416, 417, 427, 430, 441 

novaezealandiae, Comanthus----------- 59, 


529, 531 (in key), 584, 586, 588, 596 


nudus, Phrynocrinus- - ---------------- 2, 21 
nutrix, Thaumatometra_--_------------- 59 
nympha, Epimetra-------------------- 44 
obscura, Trichometra_----------------- 38 
occidentalis, Oligometra serripinna - - - - -- ee 
3 


occulta, Dichrometra------------------ 
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occulta, Himerometra--_~.--.--L sl s2ke 6) |-oulfer, Enerinuss2) = 2a eee 35 
Oceanometra == = Ss a5 3 58'| Ovoz08@=82 2S ecco 3 ee 40 
Okelli, #Dichrometras =a eee eae 33 | oxyacantha, Himerometra______________ 6 
Himerometra:=——- =. Ss oe 6 Stephanometra_ ssoss55s ho Saas 32 
Oligometral=- 2222 12, 14, 15, 32, 41, 284 | owstoni, Prometra__.___-_ 2-2 2-22-22 58 
Oligometra adeonae____-__--- 222222222 12732, | Oxymetraes tee a mee eee Ne 33, 39, 53 
bidenssk=<. 26S cea ee 129/32, 37 |) Pachylometral—o-3- 2 34 
caledoniae se ose Se 47 | Pachylometra angusticalyx_____________ 34 
Carib bea ee ee ees 12, 13, 15, 32 brevipinna=_-.=-...-. 4s 34 
carpenteriac 2s ee eee oi Sees 12, 32 crassa sul Sleel. . eee ee 50 
Con@Mnnalss 2. 52 distinctalsct oes 18, 34 
eraeilicirras et tap. Ge fh allied 30, 32, 57 flexiliso ose o tech oe See 34 
gracilicirraornata__ 2 2_!_i2 22)! __ 44 fragilissbo soe 50, 58 
aMDTica tae ae 29, 30, 32 heliveaH see eel So 50 
intermedia... =... _-Reteisiee Mays 50 imbricatas 22S ks 2 se eee 34 
japonica ses. == iene) se 12, 20, 32 inaequalis ©. .i2.- 32... Sea ae 34 
Mmarginatas se... ae eA 50 invenustas-.2=—- ee eee 38 
pinniformig= see Mee = os 12, 32 investigatoriss.--——==-- —— eee 35, 58 
Pulchellawe. 3. Se eae 29, 31, 32, 36 levigata: 32- S22 se eee 36 
serripinna_... “snidseumy yap Shen 12, 32 Uae ear 44 
serripinna var. electrae____._______- 46 macilentace se ssn eee 35 
serripinna occidentalis_____________ 46 patilas. 22 -.02. fee ee 34 
studerii htc 3 eee ate 35, 36 robustassa--sece coed ee eee 84 
thetidis- 224462 S82 25-2 eben 57 BClAteTIE Soak 34, 45 
@ligometrides? 2 sea e tele steel see 55 pelelié== U5 Se 44 
Oligometrides adeonae___________ 55, 506, 511 septentrionalis=ses2 22 = 5a 44 
Oligophreata: ==... aia _ a9 53, 60, smithil26.20. 05. ee ee 34 
64, 65, 69 (in key), 74, 76, 157, 215, 284 | pacificus, Bathycrinus__-_______-_____- 2, 21 
@Oligophreatend == Hee Wat ee 75 | paedophora, Himerometra______________ 48, 49 
Oligophreata, Comatulida___________ 39.74, 75)| Ralacocomatellacs 2222 See ee eee 49, 
omissa, Thalassometra___.......__- 22. 45 61, 83 (in key), 86, 88 (in key), 153 
Qny chophorass...6 3 56 | Palaeocomatella difficilis_______________ 118, 
Ophiobrachistad_ta 17 2a ba Ss 40 154; pl. 7, figs. 23, 24 
Ophiocrinuse ese seco Soe oe OE 1| palmata, Dichrometra___________ 33, 37, 45, 52 
Ophiomaza = 525 Sdaweind -weeas 164, 351 Himerometrash: 242 53 22. eae 6 
ophiura, Catoptometra____.._________- Ad) Palmatajgroup a2 722ee ae 2, 4, 7, 22, 23 
Ophitroideat2-2= 222 40 | papuensis, Amphimetra_________------- 55 
Orbitolitedyeses. 22% ACh Sik He 622, 666, 667 | paradoxus, Bathycrinus_________------_ 38 
@reometrake Ms =o ae eee. ene 52)| Parametra ssc. 25 - 205. 0b 2 teehee 33 
@reometralmariae____ tees sack 52 | Parametra compressa__.__-___--------- 33, 36 
orientalis; Antedon__#ie#222425_ ss 5, 9, 21 fisheriv 654.322.4224. 225 See 33 
Womaster tees no ee ee 11, 635 orion.--. =.=. eee 33 
Comatulas=_--_ ee 4, 41, 635, 680, 681 | parfaiti, Rhizocrinus________-_---------- 38, 45 
IPhanogenianacc= sean iin ssa 24, 635 | parilis;*Amphimetra--22: - et 22 38 
onion PAnted onk= eee a. aa ee eee eee 4, 14,33 |parrae,vEnerinuss2-=-=- = - eae eee 11, 16, 26 
Charitometra, 2225 See ae 8 nd oxocrinuss: eee oa) ee 16, 23, 26 
Parametrasc Grass 312 ees 33)] parva) Prometraa— == == = aa 50 
Thalassometra22_—_- 22 essa 20 Psathyrometral..22--—-- = =e 44 
ornata, Neocomatella_________ 58, 148, 144, 150 Thaumatometra__-_-------- 12, 13, 15, 21 
Oligometra gracilicirra____________- 44 | parvicirra, Actinometra______-------_-- 37, 
ornatissima, Strotometra_______________ 50 176, 207, 257, 408, 444, 446, 447, 448, 
ornatus, Eudiocrinus________._________ 35, 38 451, 467, 482, 492, 502, 548, 589, 592, 
Hypalocrinus._— —.~  edare eee 38 593, 596, 598, 604, 610, 628, 629, 632, 

Orthometrass2 52 Ses Se eae 58 638, 676, 678, 679, 680. 
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633 


JAE) a oe 30, 41, 49, 79, 80, 628, 

629, 631, 644, 661, 674, 675, 676, 681 
BmtedOne 2 S-=5=-22=-2--- = esl 9 
Momanvwusye- = -- 2 = ees 47, 


192, 205, 207, 209, 269, 270, 318, 405, 
406, 408, 411, 450, 451, 455, 456, 520, 
528, 570, 594, 599, 601, 602, 603 (in key), 
605, 606, 607, 610, 611, 620, 627, 628, 
629, 630, 631, 679, 693; pl. 29, fig. 88; 
pl. 65, fig. 184; pl. 73, fig. 200; pl. 78, 
figs. 209, 210; pl. 79, figs. 211-214; pl. 
80, figs. 215-218; pl. 81, fig. 221. 


Comanthus (Comanthus)__-- 406, 529, 635 

(QValiciin) ee bat 45, 269, 636 
?2Comanthus (Validia) __--__----- 267, 681 
Comanthus (Vania) _--------- 55, 177, 636 


Comaster_------- 11, 20, 451, 455, 635, 680 
OMA L Aes == === 592, 631, 674 
Momatula (Alecto)/=-=---=2=--2- 631, 674 
Prmometrace= 5 = =o atl 12 
RHAnOPeNIAS == == aa ee 24, 635 
Wan aera aa as conan ce 637 
parvicirra typus A, Actinometra_-___-_-_- 593, 


596, 598, 601, 602, 628, 647, 649, 679 

typus B, Actinometra__------------ 596, 
598, 601, 602, 629, 647, 679 

paryicirra f. comanthipinna, Comanthus._ _ 59, 
406, 407, 636, 649, 664, 665 

Comanthus (Vania) --------- 636, 683 
comasteripinna, Comanthus- ----- 59, 406, 
503, 636, 648, 650, 651, 664, 665, 684 

Comanthus (Vania) --------- 636, 683 
vaniipinna, Comanthus_-_- 60, 650, 651, 684 


Comanthus (Vania) ----------- 684 
vanipinna, Comanthus-_--_---- 636, 664, 665 
(?parvicirra), Comanthus- ------------- 267 
AEvICITAIeLOUps= =~ — = === ss 2, 36, 80, 


81, 231, 408, 418, 428, 429, 481, 499, 502, 
512, 548, 575, 628, 629, 677, 678, 681, 692 


parvicirrum, Comanthus------------- 602, 636 
parvicurva, Actinometra_-------------- 634 
parviflora, Compsometra_-------------- 51, 87 
parvipinna, Charitometra_-__----------- 8 

Nerotametra==- eps sae oe tee 34 
MatvallavAntedon 222 sa2e co] see lust 9 

Womissiae 22-222 49, 246 (in key), 


259, 261, 262, 266, 267, pl. 28, fig. 77 


Muaymatometra.. 222 sostiis ces 12 
parvus, Comaster_-___---- 38, 411, 444, 447, 451 
patula, Charitometra_.___------------- 8 

Pachylometra=-|=---=---29-i2-slied 34 
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pauciciria, Actinometra________________ 310 
paucicirra, Actinometra__-_____________ 47, 


109, 155, 310, 315, 318, 319, 342, 589, 681 
Comatula_____ 10, 21, 24, 119, 121, 294, 310 
Baucicirra group! -oseeene 2, 80, 88, 110, 294 
paupera, Toxometra 44 
46, 269, 270, 
302, 336, 341, 342, 357, 358, 359, 361, 370 
Asterias= =. 22-5. eee 78, 79, 80, 
173, 2038, 204, 336, 337, 339, 356, 357, 694 
Asterias (Euryale) 340 
Comatula 10, 
24, 30, 36, 39, 41, 203, 250, 274, 294, 295, 
308, 320 (in key), 323, 330, 331, 335, 337, 
338, 339, 359, 360, 361,362, 363, 365, 366, 
371, 372, 375, 396, 397, 398, 661, 675, 679, 
692; pl. 20, fig. 49; pl. 33, fig. 100; pl. 34, 
fig. 101; pl. 35, fig. 102; pl. 36, fig. 103; 
pl. 37, fig. 104; pl. 38, figs. 105-107. 


Comatula (Comatula)_____________ 342 
Comatula pectinata____...._______ 352 
pectinata affinis, Comatula____.________ 352 
hamata, Comatulas_--2_-- = eee 352 
pectinata, Comatula___..__.-.-___. 352 
var. purpurea, Comatula___________ 361 
pectinifer;Comissia_ = —--- sane 46, 


246 {in key), 255; pl. 25, figs. 69, 70 


Pectinometras—_ ==. —- ee ee 52 
Pelmatozoa= =. 2-52 222-25- ee Oe 40 
pendulus;slsocrinus=—— === se eee 26 
Rentacrinidae ea. aan ee 43, 53, 60 
IPentacrinids==--=2 22-2 hPL ee ae ae 53 
Pentacrinites caput-medusae-_-_-~___----- 60 
fossiligs=— = 22 - — 2h. ee 23 
Pentacrinitidae=—-=s-= 2 = -- = eee 56 
Pentacrinus= === —_ = =>. ee 16, 53 
Pentacrinus balfourigs so: 2 2 eke 23 
decorus:t - =.= 542-55 Te Pe. 16, 60 
maclearanus2=2- == === .- 2 ee 26, 60 
MOIS ee eS eS ee 21, 23 
TMU erises ee eae a ee 16, 26, 60 
TWATESIANUS Se eee 16, 23, 25, 60 
wy ville-thomsoni-_-_..___----------- 60 
wy villethomsoni-_-__--------------- 10 
Pentametrocrinidae - ----- 13, 14, 19, 28, 39, 61, 


64, 65, 71 (in key), 72 (in key), 157, 284 
Pentametrocrinus___ 3, 13, 14, 19, 25, 63, 64, 284 


Pentametrocrinus atlanticus_____------- 13, 45 
@iomedeaes= 225-26 eee 21, 30 
japonicus=——---===——- === 13, 20, 21 
BEM Denese ae a ere 13 
tubercwatus._—-----—.— == eee 13, 20, 21 
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Pentametrocrinus varians__------------ 13, 21 | Phanogenia littoralis.__....---------- 24, 604 
peregrina, Actinometra_------------- 248, 249 macrobrachivs= s9=-]ss5e———=—— sae 24, 158 
Comissia__-_ 246 (in key), 248; pl. 24, fig. 65 maculata St. 25% SAP. EEA eee 24, 112 
peregrina magnifica, Comissia ---__-_--- 247 magnifica.) Sele 3 ee 24, 492 
var. magnifica, Comissia_--_--_----- 59, 247 meridionalisees a) - oe ee eee 24, 377 
perelegans, Stella chinensis_-—-_-__- 1738, 203, 356 minima ss ee Ee Sees ee ee 36, 435 
pergracilis, Thalassometra---_---------- 7, 9, 33 multibrachiata_ 2222-2225 Sees 30, 36, 437 
Perissometra joes =e = eee 58 nobilis! SHE et See Fae 24, 467 
Perissometra aranea_-__---------------- 59 novae-guineae__-_ 24, 30, 416, 429, 440, 441 
Caringitig ees aaa eee eee eee 60 Orientalis=2=== =] + 2— =) eee 24, 635 
Perometras=--=--— 2 =—— 7, 14, 15, 26, 39, 58, 284 parvicirral. 2) 82 ee ee 24, 635 
Rerometrajafrase-—- ~~ ee 46 peronii: - 224-02 = 32h eee eee 24, 533 
balanoides222-224- ==. ass s-ees == 7 quadratal techs hse tee 24 
diomedeaes =: 285=-GL eb SLL Seek 7, 20 regalist} ===. dec teeaol sue 24, 467 
elongata 255-25: S222 Sees eee 30 robustipinnas=ces=== se sane eee 24, 553 
Perometrinae-_-_------- 39, 58, 61, 63, 64, 65, 284 rotalaria: 222 ee eee 24, 635 
peroni, Actinometra____--------- 533, 537, 548 TUbiginosas.—= === see eee 24, 226 
peronii, Actinometra_----_------- 538, 547, 549 schlegeliiJA+ 48 bs eee 24, 467 
Comaster2== 225-25 S25 = == 11, 533 selTatae- —ooe- ea eee 24, 452 
Phanogeniai=- —- 22 eee ees sees 24, 533 solasters=2<22=--22-ssce eee 24, 576 
perplexa, Antedon__--.-===+=2=-=-=-=-5 3 stelligerass2=2 —- 26 = Se See 24, 99 
Heliometras-=—— eee eee 6 trichopteras=_—==-———-- eee 24, 580 
Prometrasss=————— ee ee 60 typicaj2.5-— Se eae ee 24, 
Thalassometra---- 32a ee 50 30, 36, 414, 426, 428, 429, 485 
perplexum, Comantheria_-_--- 484 (in key), 506 valida) S28) 222) Sse eee oe 24, 604 
perrieri, Bathycrinus------------------ variabilis.4. 252-22 24, 416 
persica, Himerometra___-_------ 7; 9; 10;,31,'32'| philiberti; Alectos222--222_= ~~ == =S2ee= 47 
perspinosa, Antedon-_--------------=--= 31 Himerometras.-2 = sone nae nae 7, 32 
Colobometralos==-- === ee 31 | philippinensis, Comaster-__------------ 440, 442 
Cyllometras:---——=— == eee 7 @osmiometraseseaas-- eee eee 44 
iPetasOMetra n= ss- a2 a= ee 51, 284 | Philippinische Comatula-Art----------- 632 
Petasometra helianthoides- - ~~~ -------- 51 || Phrixometra ss) eas ses see eee 58 
petasus, Antedon------------- 27, 56, 384, 661 | phrygiana, Hippasteria_-_-------------- 491 
phalangium, Alecto---—-----------==== 12)|-Phrynocrinidae! —_— 2 te eee eae 42, 53 
Antedon==—2--2-==s=-s5--- see 9) | Phrynocrinusss5—-)se=>=—=—-—— 26, 42, 43, 49, 53 
eptometra a. == === ea ee 12545 | Phrynocrinus nudus-=2222 2222-22 222=2 2, 21 
Phanogenia_ 1, 2, 24, 25, 26, 30, 36, 89, 123, 156, | Phyllocrinus-------------------------- 54 
214, 374, 410, 457, 465, 483, 527, 680 | picta, Comatula_---_------------------ 46 
Bhanogeniaalatas-————— ee 24, 125 ‘Propiometras ese 8222s a4- = 45, 46, 144 
SItemMans= = 6 aoe eee eae 24, 489 | pinguis, Bennettia-_-_----------------- 39 
belie ees 24, 458 Comanthus. —- == 22425522 ae 87, 
bennetti.c 2 2 eee 24, 533 405, 468, 484, 529, 530 (in key), 553, 
briarels ses eee 24, 492 565, 566, 570, 572, 574, 577, 584; pl. 70, 
carpenternis2s—- 24, 36, 47, 416, 510 figs. 192, 193; pl. 71, fig. 194. 
Gelicata: £2 25. —-- =. .nehedenees 36, 521 Comanthus (Bennettia) ---.-------- 554 
distinctal 212 22 hres ey ee ee 448 Comanthus (Comanthus) - ---- 38, 554, 563 
Givaricatals 2) 23 = See 24, 492 | pinnatus, Eudiocrinus- ---------------- 49 
Guplex_.-=. = = 4889222 See 24, 467 Ptilocrinus! 2 = 222. 266.2522 eee 3, 26 
echinopterdas =e 24, 377 | pinniformis, Oligometra__-------------- 12, 32 
elongata. = 22-23 eo ees 24 | plana, Trichometra-------------------- 52 
gracilise == ee ee eee 24,431] planata, Actinometra echinoptera var. 
grandicalyx—_ 24, 513 pulchella subvar..--------=-222222=5 125, 
japOnich=. ===) =) se 5a= 22 seen 24, 564 127, 128, 131, 133, 134, 135, 136, 137, 
meridionalis=—- =2-2=--==2=22=--=—>- 24, 377 145, 399 
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PMGyeNnMIRe sae 2 Sa eet ede 43 
Platysamia_cecropia_-----.-.--..2..__- 42 
plectrophorum, Comanthus_____________ 59, 


459, 529, 530 (in key), 550; pl. 23, fig. 
62; pl. 69, figs. 190, 191. 


PlcetoermiGae: = ==... 2-2 222 2es 53, 54, 57 
Haliestarrinuser == 2 5 flee Le 53 
ACBHOMEeLNS ee a= = =.= ==. 22 8, 14, 15, 34 
Poecilometra acoela-_-----.------- 8, 17, 21, 34 
RGHIATIR ee a Sette ee Ek eet 8, 34 
polyactinia, Comatula_-_______.______- 691 
polyactinis, Comatula___---_-________- 691 
PMV ARIS mee ee a 8 = SSS 302, 409 
polyactis, Stella marina__________ 216, 218, 357 
polyenemis, Comantheria_--______ 429, 483, 484 
(in key), 485, 489, 490; pl. 56, fig. 162 
Gomanthus— == -.5---—<_ 36, 429, 485, 489 
polymorpha, Actinometra__---_-_-___-_- 41, 


80, 598, 604, 619, 621, 627, 628, 632, 
646, 652, 653, 654, 655, 658, 661, 663, 
675, 676, 677, 678, 681. 


Comianiiaees = 2 estnerise od 632 
pontifer, Thalassocrinus_-___.---_-_-_-- 44 
anilometrasa:=——- 222 Le 6, 14, 15, 31, 39 
Pontiometra andersoni__________-___- 6, 31, 33 

WET OVO NOG es pee ee a 36 
Rontiometridae-_ ==. -.222i-222.2 2. 39, 53, 76 
orrecta; Antedon_.._.-2=2-222s-=-=<-: 14, 34 

Nero iel ome ire eee = a ah ete ices 153 

Mialnssome tras 2222-3 = = ose 14, 27 
Patemoormidaee.=2. soe 22.2 sels 54 
mourtalési, Antedon...-..-=2==2=+=-22+ 17, 18 

PBLGlEGHINNs ee aen eo — So = ee 4 

Chamtometrass sees. 5.3! ek 8 
ipramus, Strotometra.....--..+------%- 50 
pristina, Zygometra_-------------=+--= 44 
producta, Amphimetra_--_------------- 32 

umerometras 5... =.-S4 2224 29 
profundorum, Psathyrometra_-__-------- 15 
Neng IRGERINISee 43, 53 
Proisocrinus ruberrimus---------------- qi 
frohxa-eAntedon = -"ahsis4_25-s- 9 

athrometra-—-.. = 8eteeolls 12 
Benmeonocrinus=—-.—.. -s2eesstt. = 2 Ii, 

2, 5, 14, 15, 18, 39, 57, 58, 294 
Promachocrinus kerguelensis- - -------- 50, 312 
PERC HAM es ee 50, 52, 284 
Prometra brevicirra_____-------------- 50 

Pen DN Aaa ee 50 

Honan a ey ton See heres 59 

Mnniigweei sau 50 

aR GOT eee yt ete rs 58 

50 
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Prometrai perplexas/-22__J28__2.._.) 60 
propinqua, Amphimetra_____..____ 50 
Antedon22==-22o SUgno eer aro 4 
Calometras 2 2ietetting. jain is 8, 21 
Crotalometra__ =.=. 22a 44 
protectus, Dichrometra__________ 33, 37, 45, 52 
Himerometratss =a -. 505 en ene 31 
Protomyzostomum._..._.»----2___-22 527 
Psathyrometra____________ 6, 14, 15, 20, 39, 58 
Psathyrometra anomala_______________ 51 
Digradata=:..< 24-22 alee A 6 
borealigs. 258 te ieee be PE EE 15 
Congestaloe> -s20-e re 15 
erythrizonss2 2 = fesse ee 6 
ITSGllis oe 54 s)==> 5: ee 6, 20 
gracillimas=ooitesus ( aiils Soe ee 38 
inusitataes: awe s eee Set 50, 51 
MAJOV So se aa ee a 50, 51 
minima! 222 Peto este ae 51 
Muirav lens 2s see ie eee 38 
PStVao 2 ss- so 5~ 5 ee a See 44 
pProrundorum s+ ae eee 15 
Wirenitess 25 Aerie eas ree 59 

SD GE oe se ee 9 

psy che, -Antedon 2a ase os aes 9, 10, 58 
Iridometras= 22 225-22) eee 12, 20 
Pterocrinus) jo60 G2 cSt Soe eee rie 23 
iPterometraze- 222255222224 ee 39, 49, 61, 63 
Pterometra venusta_..---.----_------- 50 
Ptilocrinida ~2°2=5-=+---- sf eae 42, 43 
PiilocrinUsss=¢s24- 25 eee ae eee 3, 26, 53, 57 
Ptilocrinus antarcticus_....-..--------- 26, 31 
pinnatus=-=- =. =—-<_- See eee 3, 26 
Ptilometras—22=-=——— 7, 10, 14, 15, 26, 48, 49, 64 
Ptilometrasanthus!2=22- 2" == see 7 
sustralis=-4--=2- +32--5. 22 64 
dorcadiss522222 55 s22 ees 35, 37, 47, 49 
longicitra? 9532552. see. sees eee 7 
macronema_-_-_-_-_------ 7, 35, 48, 49, 55, 59 
MACTOPOGS=s. = =~ 2242 Seat eee 7 
miilleri2o--- 28 #32 See eee 35, 48, 49 
pulcherrima—— 2a ee 36 
splendidas=-—-=+—- = Seen 38 
irichOpOOS es === eee eee ee ee 30, 39 
Ptilometrinae 56, 64, 65, 71 (in key), 74 (in key) 
pubescens, Antedon-_------------------ 4 
Thalassometra_-------------- 7, 21, 27, 33 
Pulchella group=-—- --=-------=- _=$"=235 80 
pulchella, Actinometra---------------- 11, 


18, 112, 115, 118, 124, 142, 143, 149, 
150, 152, 154, 155, 156, 231, 294, 295, 
396, 397. 


Actinometra (Neocomatella) - - ~~ ~-- 153 
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pulchella Actinometra echinoptera var--- 125, | quinquecostata, Antedon_____---------- 4, 33 
127, 128, 136, 137, 145, 146, 150, 280, Stenometra:..__.----_=se954-2eeS 33, 41 
378, 379, 399. Thalassometra_ 2225. 255-2 eee eke 7, 20 
Actinometra echinoptera var. pul- radiata, ‘Asteras295. «11 fet wees pees 341 
chella subvar. 22" -- 32 2e = 399)| radiatus,; Encrinus= 82 22) 242 be Sa5= 35 
Actynometrass—=— eee ee 150 || *rarasAnitedon=_ 2--...-. >. ae 3 
Antedon__----- 124, 131, 133, 135, 142, 149 | rathbuni, Antedon_-_--._.-______------ 3 
Comatella:--3- ==. 252 ee ees 125 Heliometra: =: 2.2.52. Sees 6, 21 
Cyllometras===-—---— ee §9 || Tawsoni} Rhizocrinus__ =.=. 2225 ss2s!22e 38 
Ganymeda: == --- 8 ee eee 142 | recubariensis, Apiocrinus___------------ 38 
INeocomatellan---- "2 ==> ae ae Se 88, | recuperatus, Bathycrinus__.._---------- 45 
118, 123, 124, 150, 280, 294, 395, 396, Hy ocrinuss..=5-5 55s) 5seeee ee 38 
399, 400; pl. 5, figs. 10-12; pl. 6, figs. | regalis, Aclinometra____..------------- 467 
NSM Ashlea, tesa Actinometrac---2.. 250235 8282 es 437, 
Oligometra===— seen eee 29, 31, 36 439, 467, 472, 473, 474, 475, 481, 482, 548 
pulchella var. alata, Neocomatella_-___--- 399 Comanthusts 2s 265.2255 che 2e 467 
subvar. alata, Actinometra echinop- Comasterss2..-.=- 22 eS 11, 467 
terauve4rse==- 2505-535 aes 127, Dichrometras=—- == eee ee 33 
134, 136, 137, 148, 145, 146, 147, 399 Himerometravt. 2202 = S08. aes ie. 7 
planata, Actinometra echinop- Bhanogeniayut- 223245. See see 24, 467 
teranval= ea 125; 127,28; 131, | reginae; Antedon2a_ 324-228 2s sae 51 
133, 134, 135, 136, 137, 145, 399 Dichrometras=-- = eee 33 
pulchella, Actinometra echinop- Himerometra-—- == see a 
terayvarjo 205 =e a ee 399 | ‘remota, ‘Antedon__-.---=.----_---£2 22 9, 58 
pulchellus, Eudiocrinus gracilis var__---- 59 Thaumatometra. = -—es asses eee 12 
pulcher;, .\Comaster-=----=- = seseere 49, 413 | renovatus, Thaumatocrinus_-_---------- 50 
(in key), 448, 448; pl. 50, figs. 148, 149 | reynaudi, Heterometra______----_-_--- 32 
Wimerometra..-----==-=—-----e = 52 | reynaudii, Heterometra_____-.---_----- 627 
pulcherrima, Ptilometra___-.---------- 36 Himerometrass=-——--=— See 7 
pulchra; (Crinometra:—-- = =-——- === 38) Rhizocrinidsaes_--=—-—_ = Sees ee 42 
Feterometras a= === 50, 52 | Rhizocrinus_------ 14, 27, 38, 42, 48, 58, 57, 422 
pumila, Antedon==-——=- -=-=s====s> == 9; 125.22") Rhizoerinus brevis-.—-—-=-—- #222220 ee 38 
punuctata, Zygometra_-...------_-=s52< 49 chun) Se see oe = 38, 45 
purpurea, Actinometra_- -_--- 342, 358, 361, 370 Conifer so o5ce Ss ea ee 38 
Alecto____ 48, 79, 80, 336, 359, 360, 370, 371 lofotensis.-=—--.--. sted SS 17, 38 
Comatulas22=) 22.2 ==---5-555- see 48, parfaitizscas. 222.22 ee 38, 45 
55, 294, 320 (in key), 323, 335, 337, 343, TAWSODI_-.-==5. =. 2a 38 
348, 356, 360, 372, 626, 658; pl. 39, figs. robustus:-——-s-ss- 252 Se 38 
108, 109; pl. 40, fig. 111; pl. 41, fig. 114 sabae: 22. ~ =. See eee Bee 38 
Comatula (Comatula) --.----.----- 361 Werrillie! Woe ee ee 14 
Comatula pectinata var__---------- 361 weberi.....---.-.seeesset cae 38 
Toxometra: <== - -.--2 22-22 esas 51 | rhomboidea, Antedon__-__-.-----_----- 22 
pusilla, Nanometra_--——-5-=-. == eee 5 Heliometras.15 205 2 eae 6, 9 
pyramidalis, Zenometra____------------ 15 | robusta, Actinometra___--------- 80, 325, 328, 
quadrata, Actinometra____---------- 406, 408, 329, 330, 331, 336, 337, 338, 339, 358 
634, 638, 646, 658, 664, 665, 678, 681 Charitometraseeee ens eas 8 
Actinometra meridionalis var__-__-- 377, 396 G@hiorometrats22. ee eeees -. 44, 58 
Anitedon. 2: 545-545-5252 49049 ee 52 Pachylometra___.-=_- SaSuese 2s 34 
Comaster_.—=+=-+=54eu ee. Be Il) tobustipinns ee. 3 eee 24, 553 
Heliometra 22% oS42_ 256 Seis ee 6, 27 | robustipinna, Actinometra__-_---------- 46, 
Phanopeniaess. 2b 225 ep Mapes 24 52, 533, 549, 553, 563 
quinduplicava, Heterometra_-_---------- 32 Comanthus= 5s. >. 522555525280 549, 553 
Himerometralss-sos232)- ==Ssess25 7, 31 Comaster..-- 2.2252. 11, 20, 553 
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robustipinna, Himerometra ______ 30, 32, 46, 52 
robustum, Antedon (Actinometra)____ 326, 338 
TOPUsStUS, ekbizocrinus....- 4 l2L el 38 
rosacea, Comatula_- 2222-22 eee 694 
rosea, Actinometra_...2-2 2222.4 22 js 297, 302 


PUeCtOMs ao SS 48, 79, 80, 296, 298, 301 
Comatnilasseeyse sue ks uy 296, 301, 302 
rosularis, Comatalase- 2. _.lol2se ll 342 
rotalaria, Actinometra______-2____/____ 47, 


49, 317, 628, 632, 658, 664, 679, 680, 681 
309, 317 
30, 
36, 37, 456, 520, 604, 635, 680 
Comanthus (Comanthus)__________ 41, 
455, 515, 593, 602, 604, 629, 635, 681 
Womastensone = as ts ges 11, 635 
Comatulass==. G8 ie 2ll ieee 30, 
41, 47, 49, 79, 80, 109, 205, 294, 307, 309, 
317, 318, 319, 322, 344, 439, 628, 629,675, 

676, 679, 681, 682, 693; pl. 32, fig. 98. 
Comatula (Actinometra)___________ 309 
Phanogenian sat LN 24, 635 
rotula, Comantheria-____~---- 49, 484 (in key), 
486, 503, 683; pl. 58, fig. 165 


Comeanthuss 25 = ssh 52 Teese 503 
rotularia, Comatula__.=.....-.------.- 309 
motularis, Comatula_=_-_.---.--1.-+=-- 309 


rotundus, Metacrinus__ 10, 17, 19, 21, 23, 25, 44 


rotundus interruptus, Metacrinus_------ 25 
MIDePAMUedONS === =s2=-seceS eV SLlE SLL 4,12 
(willometraiee= == 2-25-2222 2s ues 7 
inythrometras=.-=..-222222b25210 12, 20 
ruberrimus, Proisocrinus_-------------- 44 


tubiginosa, Actinometra_-_-_------------ 225, 
229, 231, 239, 294, 295, 377, 397 


Actinometra echinoptera var__-_--~--- 226, 

232, 280, 379, 398 
Yay HE/6 Ca) & eye 225, 230 
(Chater ee 11, 226 
INemaster_ == ==--=-=== 215 (in key), 216, 224, 


225, 226, 235, 240, 280, 294, 398, 399; pl. 
19, figs. 42-45. 
IRHAnOpeniae== == a =~ =— eae 24, 226 
tubiginosa-discoidea, Actinometra echi- 
OO A oe Se ae 232, 238, 239, 400 


miprofiave, Antedon_-.---2-~-++-=----= 4 

@aioptometras=——2 2 = See 21 

Per POE ULM ee am =e oe 5, 19 

Tugosus, Decametrocrinus_-_-_---------- 15 

mushica, ©rotalometra-_---==----------- a 
3 


Rapes Ruizocrinus-=-—=.—------------= 
Sabinella capillastericola_-----------.-- 


97298—31 58 
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SactocOmag <--->. ae tapathe Be 54 
Saccocomidae: <9 23 = 8 ae 54 
samoana, Bennettia__.______:_________ 39 
Gomianthtis 33 ob _ ape she (noe! 411, 


529, 531 (in key), 593, 599, 601, 602, 
628, 639, 640, 648, 649, 658, 662, 677, 
679, 681, 682; pl. 78, fig. 208; pl. 81, 
figs. 219, 220, 


Comanthus (Bennettia)____________ 594 
Comanthus (Cenolia)_-_____.______ 594 
Comanthus (Comanthus)_________ 38, 593 
samoanum, Comanthus__________=___ 594, 602 
Saracrimuks:\< 5es Neh ane een 60 
Spramie trac 5.95 ee ee Se tah es 58 
Sareil, Habthrometra-—- = typo 12, 396 
Myponome:. =< == etaaaane 51 
savignii, Alecto— =". pakabed pau 23 
Meterometra: ===) =" pepe 32, 45 
iimerometra: 22 ea ee 7 
Savipnyi groups ee 28, 22 
seflaris, Antedon=.--- == = Saas 4 
Antedon (Poecilometra)___________ 17 
Peacilometra.=- == —- = nee 8, 34 
Sdalpellum22== = eee 141, 280 
schlegeli, Actinometra.—_------------ 466, 548 


schlegelii, Actinometra_______ 466, 471, 481, 482 
Amphimetras =o 5 anese nse ore 32 
Comanthina= 22". === ee ee 87, 

419, 424, 427, 457, 458 (in key), 464, 
466, 544, 577, 693; pl. 53, fig. 158; pl. 
54, fig. 159; pl. 55, figs. 160, 161; pl. 64, 


fig. 180. 
Comanthus25 062 2S 2 eee 459, 465, 467 
Comanthus (Comanthina) ----_-__-_ 467 
@omastert2o825-188-!s_ cae 11, 467 
imerometra=- 2) 4<4 seen 29 
Ph ano geniae = =e eee eos 24, 467 
schonovi, Comaster___ 412, 443; pl. 64, fig. 179 
seita; inidomettas= = —— == 30 
scitulus, Comaster (7) -.----=-=---===2 44, 274 
Comissia#=ss= =e 246 (in key), 274 
sclaterie AmiedOD ===) 5— == no ase 14, 22 
@haritometras== = eae 14 
Pachylometra === == aaa 34, 45 
selene, Pachylometra_--—---------=----- 44 
Selenemetra_ = eee eee 44 
Selenemetra tenuicirra_---------------- 50 
WILiGIS2=—==———— See ee 44 
semperi, Hudiocrinus------------------ 19 
Pentametrocrinus--.-------------- 13 
senta, Hybometra--------------------- 55 
sentifera, Crotalometra-_--------------- 38 
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sentosa, Actinometra_____-------- 37, 161, 206 | solaris, Comatula solaris var___________ 320 
Capillasters) 52 eS ee 55, Comatula (Actinometra) -____ 324, 335, 357 
64, 86, 87, 158 (in key), 160, 169, 170, (Comatula) === ea eae 326 
180, 204, 205, 426, 544, 693; pl. 9, fig. (Comatula) solaris var_________ 326 
28; pl. 10, fig. 29; pl. 11, fig. 31. solaris gracilior, Comatula____________- 335 
Comaster2 —£2_2-=1- 11, 24, 25, 30, 36, 161 | solaris solaris, Comatula_____________ 335, 339 
separata; Antedoni:s— 22-- 2se_ 422) see 3 4 var., Comatula (Actinometra) ______ 340 
Calometra- === ---- 4 Seen 8, 20 var. albonotata, Actinometra_____ 325, 337 
septentrionalis, Pachylometra___-_____-_ 44 hamata, Comatula_-=--.-+.__- 339 
serrata, .Antedon=... = Seua ase arse hres F110) ia Comatula (Comatula) _____ 326 
Comanthus#.. (S557 Seen are pee 452 solaris,;Comatula= 9 -° 0 = ae 320 
Comaster_-___ 21, 413 (in key), 448, 451, Comatula (Comatula) —____ 326 
680, 686, 690; pl. 52, fig. 154 | Solaris group_-___--___----_- 2, 80, 302, 359, 397 
Comatulse~ 8-29 Re ee A> A451") solaster; Comanthuse-2122-2232 22205 2 508, 
Gompsometras—..- ae 12, 20, 574 529, 530 (in key), 561, 565, 566, 572, 576, 
Phanogeniagees 835552 Se res 24, 452 584; pl. 20, fig. 51. 
serratissima, Antedona=-4 555 4- -Seene = 3 Comanthus (Bennettia)____________ 576 
Heliometta sn. sacs eae ee 6 (Comantihus)- = 2 5 ae 576 
serratus, -Bathyerinus.s55_2-—- Saeeee 14 Comasteraes see ter fin spe 11, 21, 576 
Comastersss_ 2620552553 447 Comatulas. 936 Ses = a4 _ ey See 4, 576 
Metactinus 222255255 Se ee 25 Phanogenias= ep 44ac ee By ee ee 24, 576 
serripinna, Antedon 23 22aus oats mee 9, 12, 46 | solaster f. multicirra, Comanthus__ ~~~ _- 565 
Mudiocrinus== = 355245 2=5-5e eee 30) |isolutayi@yllometra 22— = = ees 38 
Olicometra, A=25 55-5 253 12, 32 | spanoschistum, Comanthoides__________ 241, 
serripinna var. electrae, Oligometra __ ___ 46 246 (in key), 251; pl. 21, figs. 52-57; pl. 
serripinna occidentalis, Oligometra_ _____ 46 22, fig. 58; pl. 23, fig. 63. 
sexradiatus, Monachocrinus_-__________- 59 Comanthus____-_-_- 241, 250, 251, 253, 587 
sibogae, Atopocrinus...-------=ubieses 51 Comissi aces ee = eee 59, 241 
Comasters 2225-55. — 49, 413 (in key), 442; | spicata, Antedon-_-_-.--+_--+--------- 46 
pl. 51, fig. 152 DELIMITER OME GES ea fT 
Hndoxocninus #2 6426 -Uai ai gee 16, 26 Stephanometras 928 22) sane 32 
INeometras=— ==—==-== == ee es 50) |(spinicirra, Stiremetras—- — = —— 4 ease 33 
simplex, Actinometra__ 41, 99, 110, 111, 118, 406 Thalassometras--- Sea 7 
634, 645, 664, 665, 678, 679, 680, 681 | spinifera, Antedon_-----_--_---------- 10 
Comatula___ 41, 361, 370, 634, 644, 680, 681 Shylometrate j34 _ sae pre Seas 33 
sinensis}sHuantedons= --—__ = Se eee ene 51 Thalassometrac =.=.) ees 7 
singularis, Heterometra_-_-_------------- 38) || Spiniferapproupse- a= = = ee eee 2, 
smithijiCharitometras 22+ S52 s2eue 328 30 4, 5, 7, 8, 22, 23, 36, 110, 446, 451 
Pachylometrasooas= === =" 22 nee 34 | spinipinna, Actinometra__-__- 565, 571, 575, 586 


SOCIAIIS) UINTACrinUs! == 4 =) ae ys 19 
sole Euimerometranee ae ae  ee 52 
Solanocrinus=-ces.s425e5s——— es 545, 546, 547 
Solanocrinus costatus__-------+=-+2-2-= 546 
Sclanometra.2-2—25=4 e+ = = es 49, 58 
Solanometra magellanica_________--_---- 51, 57 


solaris, Actinometras-22=-2=4- 5-42 302, 318, 
320, 324, 337, 339, 341, 357, 361, 370 
Niectotesss sss ses eacssness2 324, 335 
Antedone.25.+-~-2= Seal 324 
Comatulas.2—- = 2 2B eae 10, 


23, 24, 37, 78, 80, 81, 192, 205, 294, 300, 
314, 320 (in key), 321, 322, 323, 339, 
348, 349, 357, 370, 396, 398, 675, 691, 
693; pl. 33, fig. 99. 





limierometrant 34-25 22. 26a ae i 
Stephanometrac= 05. = oe. eae wees = 32 
spinosissima, Calometra__-__--_--_----- 35 
@Womissiateess =o eae a ee 49, 

246 (in key), 259, 365; pl. 27, figs. 73, 74 
splendida, Ptilometra_-___-__._-------- 38 
springeri, Hypalocrinus______--_---- 38, 52, 60 


Stella chinensis perelegans-- - ____ 178, 203, 356 
Stella marina polyactis________-- 216, 218, 357 


Stella (Decameros) barbata___________- 357 
stella, sAntedom® 23 === 2-5 sae ee 9, 22 
Stellarides2 22)... 82. See ee eee 40 


stellata, Actinometra_ 79, 414, 426, 427, 428, 431 
stellatus; -Antedon=--- 225 =- = => seas See 422 
stelligera, Actinometra-_-_-_---_---- 
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stelligera, Actinometra (Comatula)______ 36 | Stylometra spinifera____._________._._ 33 
Coniastoneeee O52. + eect 11, 99 Spit st. oo Syl Seb el Se Ae 33 
Comatella Se eew, ls os oper es 88, | suavis, Colobometra______._..__._____- 31 

91, 92 (in key), 94, 95, 97, 98, 113, 117, Cyllometiras 55 22 = 3235-5 0 ae 30, 31 

294, 685; pl. 4, figs. 6-9. subcarinata, Dichrometra______________ 33 

anenOr Onl ae - a8 oa ee 24, 99 Himerometra_.__--...__.___ 15,20, 38, 53 
Stelligera group_-_ 2, 80, 81, 88, 97, 110, 295, 397 | subtilis, Dichrometra_________________. 33 
ROMURC Ama see se oe oe Ne 33 Mimerometras—s2- see Se eee 7 
MHenOmevlaracltac 9. 2-22-22 2-55=--4 50 | sulcata, Crotalometra__________..__:__ 50 
RUC NOEs = eee Be Ss 36)| sulcatus, Atelecrinus.-__..-..________- 51 
OTP ra sept eye ws py. eae e st 33 | suluensis, Metacrinus___........-.2_-- 25 

CIS GAG hee ee re eee ee 44 | superbus, Metacrinus___.________ 10, 21, 23, 25 
Rae tees oa Se 59 | superbus borealis, Metacrinus __________ 25, 26 

SACL C12 el ae ee 33 tuberculatus, Metacrinus__________ 25, 26 
Posada SI Sk se bo LD 41\)\itannert) Heliometras2—- oe eee es 6, 18 
JODIE, ge See SR ee a ee ee 33 | taprobanes, Cyllometra________________ 38 
Quinguecostatas- === 4. 2k se a 41 Decsmetray 8 Pt. ee en 46 
Ruephanometran. ses o8 22 32, 39, 45 | tasmaniae, Comanthus_--__________.__- 59, 
Stephanometra acuta_-___-______-____- 382 241, 244, 529, 531 (in key), 584, 586, 588 
COTONS Ameen oe SS ee eae 38 | taviana, Comantheria__________- 484 (in key), 
ecOinuUshes = oo ao ak 32 ; 510; pl. 63, figs. 176, 177 
INCRE a es kk 32, 45 Comaster===—="====— 47, 429, 430, 510, 513 
PAT OUM AUR = ae a 425) |pP eliocrinustete2 2. 60 
monacant haere. 2S se sss es S2)|Deliocrinus/aspers—-— == == = eee 60 
Dxyecani haat sete 8 8 32 | tenax, Actinometra_____________-.= 79, 98, 110 
RICH US See = = 2 a eR eae 32 Antedon2s. 22 lees es eee 98, 109 
PUAN eee as a o2| |ttenellas Antedon_-=-=--=-2=-=se=s=reee 9 
HeMUMUON Ae = = a te See 32, 36 Comaster===22-=—== 412, 413 (in key), 448, 
Perea thes pe 32 455, 456, 663, 681; pl. 51, figs. 150, 151 
Stephanometridae_---------_=----=-- 61, 62, 76 ifathrometras 12] ssn eee 12 
Stephanometrinae_-_---__--___------ 39552,.46) |; Denellateroups s2- = 2 sea eee eee 2, 4, 292 
stewarti, Actinometra_--____-------- 176, 206 | tenelloides, Antedon__-____-___---_----- 3, 6 
Mieiacrinus ssa 8 ey 25 Mhysanometras=-2s—=-s=== === ae 6, 14, 21 
stilligera, Actinometra_-_-_--___-_------- O8iintenera, Antedon'======--=<2==4=4e- ase 51 
RmIReTIB Lames ee BSS Se By 33 Dichrometra===-===-= 5 === spe 33, 48 
Stiremetra acutiradia___-_---_--------- 33 Hiimerometrana2 24s eee “4 
brewiTadiauet. As. 282 secs 5a- 3a |ftenuicinras Antedon. —-==- —-——- See 9, 14 
Canminiliernves oan =o oes oe. 52 Capillaster“: _ - --- 2s sees 49, 157, 
APMUMCInraene wens oe et = Lends 33 158 (in key), 170, 209; pl. 15, fig. 37 
BiratasActinometra.._ ------~-----+._== 326 Comatula=5..- ==55-- se s--eeeee 49, 294, 
RiMAtA,eACtinomMetra__.-- =... --5—==-=.-= 326 320 (in key), 361, 372; pl. 39, fig. 110 
strota, Actinometra_-_--_---_-_- 325, 331, 333, 338 Selenemetra.-25 83) 25. 4 50 
ENCINO} 0 5: 326 | tenuipes, Adelometra_____-...--------- 15 

SiR OW 34 Mariametras= === -3-2 =e 50 
Strotometra hepburniana_-----------~-- 34 | tenuipinna, Himerometra-__~-----~-----~- a 
SPRELATTISSLIN ere 50 Stephanometra=< 42. <= -=«--s-4=-- 32, 36 
Peta lnin yee ees eee 2 34)) tenuis; Antedons=--2--: = -s-=—-s-— 3, 9, 22 
FRIAS eee eo 50 Metacrinus nobilis var__..--------- 59 
Bindery © yllometra_——.-----=-=------ 36, 37 Whaumatomevrasss= 2-5-5 ——— een 20 
Olimometraees 225 2s 35, 36 | tessellata, 7Amphimetra-___-___~-------- 32 
RivliterwAntedOnes=- era a =. -------- 4 Eiimerome trases= a6 ee == ta eee ae 7 
iHimerometra=-=-..----<=-=.-=- IZgpiliaie iT | eve tre OT LTAN ae eee .. 53, 54 
Civic i 15427,,00) |) LDBlASSOCNNUS. sa 2-—=— <= ee 44, 53, 57 
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Thalassocrinus pontifer_______-_-_----_- 44 | Thaumatocrinus renovatus___---___---- 50 
Thalassometra_---- 7, 8, 14, 15, 20, 22, 27, 28, 33 | Thaumatometra__-___-_- 12, 14, 15, 20, 27, 39, 58 
Thalassometra acutiradia--_-/----_-__- 7 | Thaumatometra abyssorum----------_- 12 
SGASSIZI LU on een ee 7,33 aleyor™ 22 (G2 BU rede a ae Ree 51 
alboflavas=2s=— === eee cee 7, 21 alternata:s=22 Subs 22 One ee LOS esol 
asters 42 ass 8 2 ore 7, 20 comaster==-=25225s=.s-2 Se oe 12, 13, 15 
attenuatas "25 2252 ss Ree 38 expat ioe .20 Ue Sloe 12 
DIspINOsa= ws soos ee ee oe 7, 27, 33 hirsutaa 2 ss S32 lst eee 12 
breviradiat====5=5—— =a eee 7 isiso22s i Shs SesS2 == Sl ee ee 12 
COmpressa---===— => eee 31 laevis-=2 222222252222 Lhe 2 eee 12 
CTASSICITT a ===> => Sse eee ae 15 longipinna== S2=22=2 22222 ee 12 
delicataz=22 24245 = = 3 See. See 15 nutrixs = £22222 0. 220222 2S 59 
diadema s2= 47 s6 teat ae 7, 21 PATVast soa e oP ee ee eee 12,13;°15, 21 
duplex-25- 5 ia eee 7 parvula-=: 2232 2seuseees / 2 bien 12 
echinatas=- 22s) 22. 7, 33 remota. 222s sesse20bl 25s See 12 
fisheris: 22222222 oe eee te ae 15 tenuis’ 22: 5<2 23215 2222-22255 -8 20 
flavascsscccea=as=easeH See 14, 27 thysbes==-=S2 22252 == Phase ba 51 
pigantes== =< ==5=2 === see 15, 27, 33, 58 | thetidis, Austrometra__-__-------_----- 59 
ea eae ee Se 7, 21 Oligometrat=2=3 2222. ee Sees 57 
Ne Wall ONS] Sas =e eee (75533) |thetis; "Antedon===2=—= ==" 222 =>s=sanaas 4 
TUTSUba ete eee oe ee ee 44 Calometra << 2=2 4: 2223-3222 30a 8 
IMCeKth ee a= = = “4 \"Ehrolliericrinidse_== == === =2=-— === == ee 15 
komachi= {== ===>. --=--=—==——= 20, 34 | Thiolliericrinids____.___-----_-2_ 2-22.42 53 
latipes === === re 421 )\"PhiollierterintsS. -=--2-=-- =e 5, 53, 54 
lusitanies=—=<<= ==) See 7, 45 Thysanometra es SSO ole: 6, 14, 15, 26, 39, 58, 215 
MAPN Rose = Haase ae Tee ee 50 | Thysanometra tenelloides___--------- 6, 14, 21 
MACniCihre == === ae 14, 27 | Thysanometrinae--------------- 39, 58, 63, 65 
Mareanitieraess -22===—===—e ae 50 | thysbe, Thaumatometra_-------------- 51 
Marginalish t= ss. seees eer ee 50) Mtigrinas “Antedon============="s=seemne 4 
TST 2 Be see 52 | tigrina, Cyllometra___--------------- 7, 21, 31 
multispind= ======—2—= == =o 7, 27, 33, 45 | timorensis, Alecto___------------- 41, 80, 603, 
oOMiss#2-2- === === 22 See 45 609, 627, 630, 639, 676, 677, 681, 683 
ONOnS == === eee 20 Comanthus 2222222222 eee 159, 
pereracilisees==- == ==— = Ss eeeaeee 7, 9, 33 406, 407, 408, 451, 483, 484, 503, 528, 
perplexa® -=—-=--—--====2Se5522255 50 602, 603, 637, 641, 642, 643, 656, 662, 
POTRCCtA ae ee ee eee 14, 27 663, 664, 665, 666, 674, 675, 677, 678, 
DUbESCenS seas === = eee 7, 21, 27, 33 679, 680, 681, 682, 683, 693, 694; pl. 
quinquecostata _ __---------------- 7, 20 64, fig. 181; pl. 75, fig. 204; pl. 76, fig. 

spinicirra —- = --=-------=++2------- 7 205; pl. 77, figs. 206, 207. 
spinifera----=-==-===2=5----2+-s52- 7 Comatulas- 24 220e2 2-8 79, 592, 603, 627 
valida_-----~-------------------- 7 Glyptometrac ==-==-===2 === === ===e 50 
villosa__------------------------- 27, 33 Metacrinus murrayi_-_------------- 25 
wood-masoni___----=_---- 8222225 @MTonrometras..-2csoc 58 
Thalassometrida==—— == eae Gi 0204) ory nOcrnyIss === == =e eee 43 
Thalassometridae==2=— = 22 --—— = ne 143 Tox ometry es a eee 44, 58 
15, 31, 33, 39, 49, 50, 58, 61, 62, 64, 65, 70 | Toxometra aequipinna___-------------- 59 
(in key), 74 (in key), 75, 76, 498. DSP CGS 44 
Thalassometrinae. 33, 65, 71 (in key), 74 (in key) DUTDULE So ee 51 
[hhalassOMetrOld a= === = 28 | trachigaster, Actinometra___----------- 634 
Thaumatocrinidae=— = — =< = =—==---= 5, 15, 48 | trachygaster, Actinometra-----_------- 41, 
Thaumstocrinuss=— == === 13 79, 593, 601, 602, 628, 679, 681 
2, 5, 18, 14, 15, 19, 57, 61, 63, 64, 120, 284 Actrinometrs ss = ee 593 


ee 
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Trichometra eee 12, 14, 15, 39, 58 typica, Actinometra_.. 233siegales! =u 415, 
Trichometra aspera—---------_____- 12, 18, 15 427, 428, 480, 433, 467, 482, 493 
brevipes a eile S iaolae 51 AntedonlSf19 GCS. ANS ie Bee 415 
delicata See SUEDE LS a 47, 51 Comasters......_ Die 11, 37, 406, 
explenba == 22210) Se 30, 58 408, 416, 429, 430, 434, 442, 459, 465, 
PUMeTnICH = = SISO R AL po. ters 52, 58 503, 504, 505, 636, 642, 665, 666, 683. 
ODECUYA asa eS 38 Phanogenia._.. Se 24, 
Planasso22 So wte Se et 52 30, 36, 414, 426, 428, 429, 483 
VOR O 1 aes a ne ace UY 12, 13, 15 | typica f. minor, Comaster_-____________ 505 
trichopoda, Ptilometra-----_-__-_.+_._. 30, 39 | Typica group___.______ 2, 80, 408, 418, 427, 428 
trichoptera, Actinometra_______-_______ 565;4| Wintacrinidae:-- +> sess eee 14, 15, 39 
570, 571, 575, 580, 585 | Uintacrinids._...._.....------.-222_- 53 
Wilectoa=-=. tee ips eye lies 80 | Uintacrinus____ 13, 14,17, 19, 23, 41, 47, 53, 359 
ROOM UB Ss oe = = ee 87, | Uintacrinus socialis.__—.. 2 222 bate ee_ 19 
108, 468, 529, 531 Gn key), 553, 561, | umbellata, Bonasa_....._.._ 222042222 42 
572, 579, 586, 588, 589, 591, 592, 682; | Umbellularia___.._.___. ~~ 222i 35 
pl. 3, fig. 4; pl. 74, fig. 203. unicornis, Cenometra-202 seeElas shies 32, 36 
Comanthus (Bennettia)___ 48, 565, 580, 586 Himerometra=-.=5.. 82 ae eee 30 
Comanthus (Cenolia).-._.-_._____ 50, 580 | valida, Actinometra__-_--------__=L_L- 41, 
(Gomanthus) ==. sonata Te 580 604, 613, 628, 629, 664, 679, 682 
Womaster= = =~ ---2-=s-2222-=5- 11, 80, 580 Actinometra echinoptera var_-__-__-- 280, 
Comatulas== == >-.- =" ee 79, 579, 585 378, 381, 382, 383, 398 
iphanogenian=s-=+=---2-2222--2225 24, 580 Aglaometral ve Seo Se ee 55 
trichoptera benhami, Comanthus----_- 57, 587 Antedonias=25255255s4s. eee 34, 36 
tridistichata, Actinometra___________- 431, 433 Gomanthus)- #2) 1 888. Sie 605 
srivonocrinuss===+=2-=2--=2s- 8 Stele 54 Comanthus (Comanthus)__-_ 604, 629, 681 
imiqueta.;Antedon:--==-=-2=s-- 1-22" 691 Comaster_-.-- Lula: atl 11, 604 
Womatilan=s52= 2252-2. 22222) 204 691 Phanogenia..-.- ele? Be 24, 604 
Triscaedecacnemos- -------_-.----_-__- 173 Thalassometra 22252 26 92c- Sesees 7 
triserialis, Zenometra____-_-_------------ 15, 58 | Valida group__-- 81, 408, 601, 628, 629, 678, 681 
Tropiometra__--_- 5, 6, 14, 15, 20, 26, 28, 49, 56 | valida-meridionalis, Actinometra echinop- 
iRropiometravafra— === === = ==-=22 5, 20, 51, 55 ter 8 Valo sss 2554s=5-5—-— 88 379, 381, 400 
UG OUI ate xe ce Arete hl 5D | (WANS 2552355525 ss55 a= FUER 49, 603 
bravilrensise* 2.222 Mi) VU) G0 out 5 |\Wania annuletas---.2-2.-52- Sess. 606 
carinata____ 5, 9, 14, 17, 26, 45, 46, 339, 592 PALVICINTA === 637 
encninnia = 03 = 46 | vaniipinna, Comanthus parvicirra f-_ --__ 60, 
TL Cre per eh oss! 52 650, 651, 684 
PA CLOCISCIIS ene ee ee 5, 51 Comanthus (Vania) parvicirraf._._ 684 
LC LHe es See a he sn 2 45, 46, 144 | vanipinna, Comanthus parvicirra f_____- 636, 
iirapiometrida=— =... =5-=- 65, 70 (in key), 76 664, 665 
Tropiometridae-_ --__--- 14, 15, 26, 34, 39, 48, 49, | variabilis, Actinometra__-_------------ 36, 
61, 62, 64, 65, 70 (in key), 72 (in key), 75, 76 415, 421, 427, 428, 429, 634, 682 
tuberculata, Himerometra___-_--------- 7 CGomaster.- 2) 24 24-922 il, 416 
WIGtrInIM UL Ase e ee oe oe 50 Phanopenia = a= ee eee 24, 416 
Slepbanomemraneen = == == === 32) |bvarians i UGIOCHIDUS esa ee 3,19 
tuberculatus, Eudiocrinus-_------------- 3, 19 Meta crinus] sss. = == a ee 25 
Metacrinus superbus----_---------- 25, 26 Pentamecrocrinusa= = en=— = — see 13; 21 
Pentametrocrinus_-_-__-__------- 13, 20, 21 | variegatus, Eudiocrinus__----------- 13, 19, 20 
uuberosa, wAntedon==—2=.-2-2-=----==-- 34 | variipinna, Amphimetra__--_----------- 32 
Whanitome tha see nea eee 8, 27 Hiimerometriss=— =. es =a eae 7, 31 
Givptometns ses 2 62 Soaks 34, 36 | venusta, Pterometra------------------ 50 
tuberosus, Metacrinus_-_-___-_---------- 25 | venustulus, Eudiocrinus--- ------------ 49 
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Page Page 
venustus, Leptonemaster-----=-------- 374 | walsoniz Nanometra_—---- == ate 5 
64, 130, 135, 231, 235, 269, 276, 295, | wireni, Psathyrometra________.--____-_ 59 
388, 396, 398, 399; pl. 22, figs. 59-61. wood-masoni, Thalassometra_-__-____-___ 7 
vepretum, Colobometra_..------------- 41 | woodmasoni, Bathycrinus_-_------------ 38 
vera, Crotalometra. 222. ee _ ee oar = 50 Cosmiometrae =.) = == 32 oan Ree 34 
Vermiformes:3— 255 3: ste as See 40 | wyville-thomsoni, Endoxocrinus___~_~_ 16, 23, 26 
Verrilli, EhiZzOCrinuss == — ene 14, 38 Pentacrintiss) = = =- = ee 60 
versicolor, vAntedonE: 22. 22—- 2-22 == 4, 52 | wyvillethomsoni, Endoxocrinus--------- 45 
Calometra 52> =e eee ae 8, 21 Pentacrinus= =. 2526 ee 10 
vexator, Trichometra_._----.----==- 12, 13, 15 | wyvillii, Metacrinus______-_--=++ 23, 25, 36, 60 
vicaria; Antedon=--. = -- === = Ss aeeirein 23 | xantha, Comanthus annulata var_-_-_---- 606 
willosa; Antedon = 2 2= 225-552 3=-=eee 4,7 | xanthum, Comanthus annulatum __----- 606 
Whalassometras sks2 412 Sey = pers 2g Bo Comanthus annulatum var_____-___ 606, 
viridis, Selenemetra. --.----+!=s22-242s 44 615, 630, 631 
virilis; INotocrinus==-..---- == ee 59) Zenometras=<4 = 2es ee ee 6, 14, 15, 39, 58 
Vivipara,, lsometras = === 5 eee 59 | Zenometra columnaris_----=-------+--- 6 
wahlberghii, Actinometra__--_---__---- 589 pyramidaliss 2s pp 2b a eee 15 
wahlbergi, Actinometra__---.------=--- 589 bniserialises == 2-14 oes tee 15, 58 
Comanthus=- = =- == 4 peers k 589 | Zenometrinae_-______-_ 39, 57, 58, 61, 63, 65, 284 
Comatilats Ses Ais 3 2 ee 589,| zonatus, Metacrinus---_--+--2--=-—=:-=--= 30 
wahlbergii, Actinometra_-------------- 589) iy gometra_.— = 22222 ase n= 5, 18, 14, 15, 19 
INO et 41, | Zygometra andromeda---_-_------------- 50 
79, 80, 588, 592, 677, 678, 681, 682 COMStas === = a oo tees 49 
Comanthus= = — = === = ees 46, elegans=— 22-#ee a5 os 5, 31, 37, 48, 49, 55 
213, 529, 531 (in key), 581, 584, 585, fluctuans..- = 222i ote eee 49 
588, 592, 677; pl. 65, fig. 183. hartlaubles. 2 == ea a oe 5, 19, 20 
Comanthus (Bennettia) ___-_-_-- 45, 589, 681 koehleri- === === ==—- == eee ee 5,19 
Comanthus (Cenolia)___.__-.------- 589 MICTOCISCUSS = aoe = eae eee 5, 37, 48 
Comatula (Actinometra)__________-_ 589 MUltiTACi aba = a ee 5 
weberi, Comantheria_—=_-.----.__=---- 49, 484 Pristina 2-2 = a= eee 44 
(in key), 505, 507, 508; pl. 58, fig. 166 punctatase.==-+ 2-5-5 5-2-2 49 
Womsnithus=— = 5-25. ee 505 TUDION AVA Ss - eee ee 5, 19 
BET, CRLTNUS ees ee 38 | Zygometridae___--_ 13, 14, 15, 19, 21, 26, 39, 49, 
wilsoni, Antedon====-=--- = =~ = saenee 48, 49 61, 62, 65, 70 (in key), 72 (in key), 75, 76 
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